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The phonological analysis of Modern Standard Hindi presented 
in this thesis is based on the phonological principles of Fornn 
Content Linguistics. The root of this theory can be associated to 
Ferdinand de Saussure's Course de Linguistics Generale (1916). The 
theory has been developed by Professor William Diver and his 
students at Columbia University. Besides N.S Trubetzkoy of the 
Prague School, Prof. William Diver was also greatly benefited from 
his teacher Andre Martinet, in the development of phonological 
theory and presented in terms of the five orientations as the 
principles of classification, namely-physiological mechanism, human 
behavior, communication, acoustic medium, and vision, as the 
motivating principles for departures from the non-random 
distribution of the phonological units, both syntagmatically and 
paradigmatically. 
In the Introduction, we have dealt with the historical settings 
of Modern Standard Hindi, the procedures utilized in the collection 
and analysis of the data, the theoretical principles of Form -
Content linguistics that motivate the phonological analysis, and 
scope of the study in sections A,B, C and D, respectively. 
In chapter I, we have made an attempt to briefly present the 
physiological base of Modern Standard Hindi in terms of 
physiological mechanism in the paradigmatic makeup and the 
syntagmatic distribution of phonological units of Hindi. 
Section A of this chapter deals with the postulation of 
phonological units of Modern Standard Hindi in terms of two 
physiological variables, namely; articulators and apertures. The 
phonological units are presented diagrammatically in the 
phonological grid (Diagram 1-1). The phonological grid is a network 
of horizontal and vertical lines, representing nine articulators and 
eight apertures, (degrees of apertures are subjected to two broad 
divisions, namely; constriction versus opening and the clearly 
audible versus less clearly audible. It has been noted that the 
phonological grid is different from the "phonemic inventory" which 
is traditionally based on the substitution-distribution criteria used 
by the American structuralists. 
In section B, we have evaluated the impact of the hierarchy of 
adroitness of articulators on the paradigmatic make up of the 
consonantal units and their frequency of occurrence in the 
monosyllabic words in Modern Standard Hindi. We have set up a 
scale of adroitness for the articulators, with the apex as the most 
adroit, the dorsum (and the labium) as more adroit, the medium as 
less adroit, and the post-dorsum as the least adroit. In accordance 
with this scale relationship, we predicted that the apical consonants 
should be most favored both in the number of units and their 
frequency of usage in the words, followed by the labial or dorsal 
consonants, the medial consonants, and the post-dorsal consonants 
in that order. It has been amply demonstrated through the actual 
frequency counts that the paradigmatic and the syntagmatic 
distribution of phonological units of Modern Standard Hindi fully 
conforms to our expectations. 
In Chapter 11, we have assessed the impact of human 
behavior on both the paradigmatic make up and the syntagmatic 
distribution of the phonological units of Modern Standard Hindi. 
This chapter broadly covers two aspects of human behavior, 
namely the relative preference of gross articulatory movements, 
(fewer versus more, etc.) over fine articulatory movements and the 
human behavior justification for the phonological grid. 
In section A, we have take up three main dichotomies among 
the phonological units of Modern Standard Hindi that are motivated 
by the human trait of preferring fewer articulators over more 
articulators. The dichotomies, voiced versus voiceless consonants, 
unsaspirated versus aspirated among the stops, and oral versus 
nasal vowels, are characterized by use of an extra articulator. It is 
seen that phonological units which employ fewer articulators like 
the voiceless, unaspirtated, and non-nasal (vowels) units are 
preferred over the voiced, aspirated, and nasal (vowels) units 
because the latter utilizes more articulators in their production and 
therefore, requires greater precision of control. 
In section B, the second type of phonological skewings are 
explained in terms of apico-dental units being preferred over the 
apico-palatal units. It has been shown that it is easy for the apex to 
contact dentum, an adjacent point of articulation. Thus, apico-
palated consonants require greater precision and are disfavored 
over their apico-dental counterparts. The disfavoring for apico-
palatal consonants have been shown by comparing number of units 
and frequency counts of apico-dental and apico-palatal consonants. 
In section C, we have evaluated the impact of the assimilative 
trait of neighboring phonological units that are manifest in the 
combinatory phonology of Modern Standard Hindi. Neighboring 
phonological units tend not to be precisely different from each 
other to avoid fine precisely coordinated movements and therefore 
assimilate to become similar. 
In section D, we have dealt with the impact of the degree of 
aperture change on the combination of the phonological units. It 
has been argued that large change of aperture requires less 
precision of movements. As a result they are favored over small 
changes of apertures because they require fine and precise 
movements and coordinations. We also find that among the 
monosyllabic words, the frequency of such combinations are more 
which utilize large changes of aperture. This is again perfectly in 
conformity with our expectations. 
In section E, we have shown that hunnan behavior orientation 
provides reinforcement to the validity of the phonological units in 
the grid (Diagram 1-1), established on physiological factors in 
terms of the physiological mechanism. 
In Chapter I I I , an attempt has been made to assess the role 
of communication in the phonology of Modern Standard Hindi. 
In section A, we have dealt with the impact of communication 
on the paradigm of most of the phonological units of Modern 
Standard Hindi presented in the phonological grid (Diagram 1-1). 
We have presented the phonemic inventory of Modern Standard 
Hindi also, by way of contrast through minimal and sub-minimal 
pairs of words. We established 56 elemental units of communication 
'phonemes' for Modern Standard Hindi, of which are consonants 
and 20 are vowels. 
In section B, we studied the combinatory pattern of 
phonological units that is again motivated by communication. Here, 
it is again discussed and illustrated with a list of examples that 
consonantal interchange in the initial and final position in the CVC 
words bring about the formation of two well defined with entirely 
different meanings in Hindi. Here, we have also assessed the impact 
of communication and the hierarchy of adroitness of articulators for 
the relative preference among consonantal units in the CVC words 
of Modern Standard Hindi. We have clearly shown through statistical 
counts the preference for the voiceless stops over the voiced stops 
and the favoring of unsapirated stops over their aspirated 
counterparts in the word final position which is clearly motivated by 
the low communicative load to this position. In all instances, we 
also found that the favored phonological units are additionally 
favored at the expense of the disfavored units in the final positions 
of the words. However, the preference of favored units is slightly 
reduced to the advantage of the less favored units in the initial 
positions of the words. This disparity in the distribution of 
phonological units in the two positions of the words is brought 
about by the factor of communication. 
In section C, we deal with the harmony which creates a 
communicative problem, we have shown that such type of 
homonymy is easily tolerated by Modern Standard Hindi. We have 
given examples to look show the homonymy being created as a 
result of final desperation at the end of the word. 
In chapter IV, we deal with the impact of some selected 
acoustic aspects that have a bearing on the makeup and 
distribution of phonological units of Modern Standard Hindi. 
We, therefore, provide a theoretical basis to divide the 
lexical units into the monosyllabic, bisyllabic, and longer words in 
Modern Standard Hindi on the basis of the combinations of 
keystone and flanking units. 
In section B, we provided acoustic explanation for medium-
dorsum mass as most preferred for the production of vowels. 
The medium-dorsum mass determines the size of the two 
resonant cavities which ultimately affect the quality of vowels. 
In section C, we evaluate with the impact of acoustic 
explanation of the lip rounding of back -dorsal vowels. 
In chapter V, we have made an attempt to evaluate the 
impact of vision as an orienting principle on the phonology of 
Modern Standard Hindi. We have made comparison between labial 
and non-labial consonants in the initial and final positions of the 
word. It was argued that the increased frequency of the labial 
consonants in some instances could well be attributed to the 
visibility impact of the labial articulator, in the initial position of the 
word. 
In the last chapter of the thesis we have made an attempt to 
present summary and conclusions, We briefly summarize the 
individual chapters of the thesis, beginning with the Introduction, 
where the historical setting of Modern Standard Hindi, techniques 
for the collection of data , theoretical background and scope of the 
study have been discussed. We also present a brief summary of 
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physiological mechanism, human behavior, communication, acoustic 
medium and vision in Chapter I through 5, respectively. 
The thesis consisting of the phonological analysis of Modern 
Standard Hindi contains both theoretical and methodological 
innovations in the study of Modern Standard Hindi. It is based on 
the assumption that the phonological units of a language are tied to 
one another in a non-random relationship both paradigmatically and 
syntagmatically. The phonological units in the paradigm are tied to 
one another in terms of value relations, which is organized in terms 
of physlologico-acoustic factors. The syntagmatic arrangement of 
the phonological units are also determined by the orienting 
principles. Thus, the phonological characteristics of a language are 
fully motivated by the orienting principles which is evident in the 
phonological analysis undertaken here and proves the validity of our 
analysis beyond doubt. 
Thus, the thesis may not only contribute to our understanding 
of the inner mechanism of Modern Standard Hindi phonology, but 
also to our understanding of the theory in general. It abandons 
description in favor of explanation in terms of distinctly identifiable 
orientations. It is also innovative in that the validation of the 
phonological analysis is conducted through quantitative procedures 
both in the paradigmatic makeup and syntagmatic organization of 
the word in Modern Standard Hindi. 
An Explanatory Phonology of 
Modern Standard Hindi as 
Spoken in Allahabad 
r/ 
Thesis 
Submitted for the Award of the Degree of 
Doctor of ^Ijilos(opl)j> . 
' ^  A" in ^ 1 ^ - ,1 
jii 
-^ 11 ingujSties ^ .^^• - - l ^ 
5^„L l .Pi SABA I M T I A Z iM-™^ 
Under the Supervision of ^~~—-—-^  
Dr. Shabana Hameed 
DEPARTMENT OF LINGUISTICS 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
2008 




cDf. SfiaBana 9{ameed: / ^ ^ , WOMEN'S COLLEGE 
Reader In Linguistics i R i ^ m ^LIGARH MUSLIM UNIVERSITY 
ALIGARH-202002 (U.P) INDIA 
DatQd.^P.-lO-OR 
This is to certify tdat Ms. Sa6a Imtiaz has compfetecC her thesis 
entitCe "An ^ExpCanatory (PhonolJogy of Modem Standard Hindi as Spo^ 
in yiHafiabaxr under my supervision and is, in my opinion, suitaSte for 
submission for the award of the <Degree of (Doctor of (PfiiCosopfiy in 





Tirst atuC tfie foremost, all tHe praise is to JiOali, tfie Jidnigfity, ivfio das 
guided me aCxvays and xvitHouHHis guidance it could not have Been possiBCefor me 
to finish the present study. 
I don't find words to express my deep sense of gratitude to my supervisor 
(Dr. Shahana 'Hameedfor her persistent inspiration, supervision and academically 
most appropriate suggestions throughout the course of this research tvor^ 
I e:Kptvss my deep sense of gratitude to (Prof X% 'Fatihi, Chairman, 
(Department of Linguistics, for his guidance, inspiration and encouragement during 
the writing period of this study. 
I ej(fend my gratitude also to (Prof Imtiaz Hasnain, (Dr. Masood^R (Beg, 
(Dr. Samina. Ji. Surti and (Dr. Sahauddin Ahmad for their continuous support and 
guidance. 
I will remain grateful to (Dr. Syed^E^teyar^Ufor his expert opinion and 
important inputs during this research wor^ 
fMy special than^ are also due to my friend (Dr. Sadia, Tf. Jlassanfor her 
help and support. 
Very sincere than^ are aCso due to !Mr. ^ajeehul Hasan Xfian Incharge 
Seminar Lihrary, and staff memhers, Mr. SaCeem Ahmad %fian, Mr.AnilTC goeC, 
Mr. Tlaseehur <Rghman and Mr. 'Wasiuddin of the (Department of Linguistics, for 
their constant help and support during the entire project I am also thankful to my 
other friends and colleagues, for their moral support andheCp. 
I am personally grateful to Mr. Mohd (Parvez for his encouragement and 
support at various stages. 
"Ho words can appropriatety reflect the guidance and sacrifice of my parents 
aH through my academic career in general, and of this study in particular. They have 
afways Seen the mainstay of my constant inspiration of motivation and outright 
sources of strength. My mother's emotionaC support and my father's infusion of 
confidence in me enabled me to venture out on my own to codect data from 
JidafiaBad wfiicfi is the Bac^one of this study. Words fad to express my Cove for 
them and their patience through my academic endeavors. Tlheir deep prayers, 
emotional and physical support have always Been my guiding lights. If at I have 
achieved anything in my career, I owe it to them totally. 
Tinatty, I must not forget to than^Mr. yi.% .^zadwho has ta^n pains in 
typing the manuscript with utmost care. 
(SaBa Imtiaz) 
Table of Contents 
Acknowledgements 
List of Diagrams 









Section C2 (a): 
Section C2 (ai): 
Section C2 (aii): 
Section C2 (aiii): 
Section C2 (aiv): 
Section C2 (b): 
Historical Setting of Modern 
Standard Hindi as Spol<en in 
Allaliabad 
1. Old Indo-Aryan 
2. Middle Indo-Aryan 
3. New Indo-Aryan 
Field Procedures: The Collection 
and Collation of Data 
Theoretical Background 
Linguistic Theory: The 




Articulators and Apertures 
Role of Larynx in the Production of 
Speech Sounds 
Hierarchy of Adroitness of Lingual 
Articulators: Defacto Placement of 
the Labium 






















Section Cz (c): 
Section C2 (d): 












Plionological and Grammatical 
Linguistic Units 
Double Articulation of Language 
Substance and Value in 
Phonological Analysis 
Syntagmatic versus Paradigmatic 
Relation in Phonology 
Validation of the Analysis 
Scope of the Study 
PHYSIOLOGICAL BASE OF THE 
PHONOLOGY OF MODERN 
STANDARD HINDI 
Phonological Grid of Modern 
Standard Hindi 
1. Mechanics of Diagramming 
2. Constrictions versus Openings 
3. Clearly Audible versus Less 
Clearly Audible Units 
4. Phonemes versus Phonological 
Units 
5. The Production of Voiced-h 
6. The Status of N, V and A as 
Phonological Units 
7. Four-Way Classification of 
Stops 
8. Units Formed with the 
Combination of Two Apertures 
























Section B2 (a)'. 
Section B2 (b): 
Section B2 (c): 
Labio-Dorsal Phonological 
Units 
10. Units Formed at Two Points of 
Articulation with the Same 
Articulator 
11. Phonetic Variation at Two 
Points of Articulation with the 
same Articulator 
12. Vowels and Non-Apical 
Portions of the Tongue. 
The Hierarchy of Adroitness of 
the Articulators: The Makeup 
and Distribution of Less Cleariy 
Audibles 
Paradigmatic Makeup and the 
Number of Phonological Units in 
Terms of the Hierarchy of 
Adroitness of the Articulators 
Syntagmatic Distribution of the 
Consonantal Units in Terms of 
the Hierarchy of Adroitness of 
Articulators 
Consonantal Units in Terms of 
the Hierarchy of Adroitness of 
Articulators 
Syntagmatic Distribution of the 
Stops in Terms of the Hierarchy 
of Adroitness of Articulators: 
Aperture 0 
Syntagmatic Distribution of the 










Section B2 (d): 
Section B2 (e)i 
Section C: 
CHAPTER - I I 
Section A: 
Section At: 
Section Ai (a): 
SectionAi (b): 
SectionAt (bi): 
Section Ai (bii): 
Section A (biii): 
Hierarchy of Adroitness of 
Articulators: Apertures 1 and 2 
Syntagmatic Distribution of the 
Nasal Consonants in Terms of 
the Hierarchy of Adroitness of 
Articulators: Apertures 0 and 3 
Syntagmatic Distribution of the 
Liquids in Terms of the 
Hierarchy of Adroitness of 
Articulators: Aperture 3 
Summary and Conclusions 
IMPACT OF HUMAN FACTOR 
IN THE PHONOLOGY OF 
MODERN STANDARD HINDI 
Preference for Fewer 
Articulators over More 
Articulators 
Glottis as an Additional 
Articulator: Voiced versus 
Voiceless Consonants 
Voiceless versus Voiced 
Consonants in the Phonological 
Paradigm 
Distribution of Voiceless versus 
Voiced Consonants 
Voiceless versus Voiced 
Consonants: Stops and 
Fricatives 
Voiceless versus Voiced Stops 
























Glottis as an Additional 
Articulator: Unaspirated versus 75 
Aspirated Stops 
Velum as an Additional 
Articulator : Oral versus Nasal 79 
Vowels 
Proximate Point of Articulation 
versus Remote Point of 83 
Articulation 
Proximate versus Remote Point 
of Articulation and Phonological 84 
Grid of Modern Standard Hindi 
Proximate versus Remote Point 
of Articulation and the 
Occurrence of Phonological 
Units 
Assimilative Trait of 
Neighboring Phonological Units 
Assimilative Traits and the 
Occurrences of the Phonological 
units 
Aperture Change and 
Combinations of Phonological Units 
Large Aperture Change versus 
Small Aperture Change: CVC 
versus CVCC and CCVC words 
Human Behavior Justification of 
the Phonological Grid of Modern 94 
Standard Hindi 
1. Scarcity of the Phonological 96 





2. Absence of Voiced and 
Aspirated Stops Relative to 
Post-Dorsal q. 
3. Two Axes for Apex in 









Section A2 (a): 





Section B3 (a): 
Summary and Conclusions 98 
ROLE OF COMMUNICATION IN 
THE PHONOLOGY OF MODERN 102-177 
STANDARD HINDI 
Impact of Communication on the 
Paradigm of Phonological Units 





Impact of Communication in 
Combinatory Phonology 
Pairs of Words with the Same 
Phonological Units in Reserve 
Order 
Communication and the CVC, the 
CVCC, and CCVC Words 
Communicative Load: Initial 
versus Final Position in the Word 
Communicative Load and the 











Section B3 (ai): 
Section B3 (aii): 
Section B3 (aiii): 
Section 83 (aiv): 
Section 83 (av): 
Section 83 (b): 
Section 83 (bi): 
Section 83 (bii): 
Section 83 (biii): 
Articulators 
Impact of Communication on the 
Relative Preference of the 
Consonantal Units in Terms of 
Articulators In the CVC Words 
Impact of Communication on the 
Relative Preference of the Stops in 
Terms of Articulators in the CVC 
Words 
Impact of Communication on the 
Relative Preference of the 
Fricatives in Terms of Articulators 
In the CVC words 
Impact of Communication on the 
Relative Preference of the Nasals 
In Terms of Articulators In the CVC 
Words 
Impact of Communication on the 
Relative Preference of the Liquids 
in Terms of Articulators in the CVC 
Words 
Impact of Communicative Load on 
the Initial and Final Positions of 
the Words in Terms of Number of 
Articulators 
Unaspirated and Aspirated Stops 
in the CVC Words 
Voiceless and Voiced Consonants 
in the CVC Words in Initial and 
Final Positions 




















CVC Words in Initial and Final 
Positions 
Voiceless and Voiced Fricatives in 
the CVC Words in Initial and Final 
Positions 
Homonymy 
Word Final Deaspiration and 
Honnonymy 
Word Final Deaspiration with 
Aspirated Stops or h in the Initial 
Position of the Word 
Summary and Conclusions 
ACOUSTIC BASE OF THE 
PHONOLOGY OF MODERN 
STANDARD HINDI 
Acoustic Base of the Phonological 
Grid: Clearly Audible Versus Less 
Clearly Audible Units 
Formation of Resonant Cavities in 
the Production of Vowels 
Acoustic Explanation of Lip-
Rounding of Back-Dorsal Vowels 











CHAPTER - V 
Section A: 
Section Ai: 
ROLE OF VISION IN THE 
PHONOLOGY OF MODERN 
STANDARD HINDI 
Labial versus Non- Labial 
Consonants in the Word Initial 
and Final Positions 











Positions: Labial versus Non-
Labial 
Labial versus Non-Labial Fricatives 
in the Word Initial and Final 195 
Positions 
Nasals in the Initial and Final 
Positions: Labial versus Non- 196 
Labial 
Summary and Conclusions 198 
SUMMARY AND CONCLUSIONS 199-206 
Bibliography 207-214 
Glossary of Mononosyllabic Words 
in Modern Standard Hindi 
215-444 
Ill 
LIST OF DIAGRAMS 
Diagram 0 -1 : 
Diagram 0-2: 
Diagram 0-3: 
Diagram I - l : 
Diagram 1-2: 
Diagram 1-3: 
Diagram I I I - l : 
Map of Allahabad 
Position of the Vocal Folds: in 
the Production of 'Voice', 
'Voiceless Aspirates' and 
'Voiced-h' 
Scale of Adroitness of Lingual 
Articulators 
The Phonological Grid of Modern 
Standard Hindi 
Vowel System of Modern 
Standard Hindi 
Hierarchy of the Adroitness of 
Articulators and the Makeup of 
Consonantal Units 
The Phonemic Inventory of 












LIST OF TABLES 











Frequency of Occurrence of the 
Consonantal Units in the (Monosyllabic 
Words in Terms of Articulators 
Frequency of Stops In the Monosyllabic 
Words in Terms of Articulators 
Frequency of the Fricatives in the 
Monosyllabic Words in Terms of 
Articulators 
Frequency of the Nasals in the 
Monosyllabic Words in Terms of 
Articulators 
Frequency of the Liquids in the 
Monosyllabic Words In Terms of 
Articulators 
Voiceless versus Voiced Consonants 
Frequency of the Voiceless and Voiced 
Consonants in the Monosyllabic Words 
Frequency of the Voiceless versus 
Voiced Stops in Monosyllabic Words 
Frequency of the Voiceless versus 
Voiced Fricatives in the Monosyllabic 
Words 
Frequency of Occurrence of the 
Unaspirated and Aspirated Stops in the 
Monosyllabic Words 
























Table i n - 8 : 
Table i n - 9 : 
in the Monosyllabic Words 
Frequency of Occurrence of the Apico- 86 
dental and Apico-palatal Consonants in 
the Monosyllabic Words 
Potential and Actual Number of 93 
Monosyllabic Words in Modern 
Standard Hindi 
Frequency of Occurrence of the 133 
Monosyllabic Words 
Frequency of the Consonantal Units In 137 
the Initial and Final Positions in the 
CVC Words In Terms of Articulators 
Frequency of the Stops In the Initial 139 
and Final Positions in the CVC Words in 
Terms of Articulators 
Frequency of the Fricatives in the Initial 141 
and Final Positions In the CVC Words In 
Terms of Articulators 
Frequency of the Nasals In the Initial 143 
and Final Positions in the CVC Words in 
Terms of Articulators 
Frequency of the Liquids In the Initial 145 
and Final Positions in the CVC Words in 
Terms of Articulators 
Frequency of Unaspirated and 148 
Aspirated Stops in the Initial and Rnal 
Positions of the CVC Words 
Frequency of Consonants in the Initial 150 
and Final Positions of the CVC Words 
Frequency of Stops in the Initial and 151 
Final Positions of the CVC Words 
VI 
Table III-IO: 
Table I V - 1 : 
Table IV-2: 
Table V - 1 : 
Table V-2: 
Table V-3: 
Frequency of the Fricatives in the Initial 153 
and Final Positions of the CVC Words 
Formant Frequencies of Long Vowels 185 
Formant Frequencies of Short Vowels 186 
Labial versus Non-Labial Stops in the 194 
Word Initial and Final Positions in the 
CVC Words 
Labial versus Non-Labial Fricatives in 195 
the Word Initial and Final Positions in 
the C\/C Words 
Labial versus Non-Labial Nasals in the 197 






























In this research work, an attempt has been nnade to present a 
phonological analysis of Modern Standard Hindi. This analysis is 
based on the phonological principles of Form-Content Linguistics, 
now known as Columbia School of Linguistics. 
Introduction has been divided into four sections. In section A, 
we have discussed the historical settings and the Linguistic situation 
of Modern Standard Hindi. In section B, we have takenup the 
procedures followed in the collection and collation of the database. 
In section C, we deal with the theoretical background presented 
here in terms of Form-Content Linguistics. The scope of the study 
is discussed in section D. 
Section A: Historical Setting of Modern Standard Hindi as 
Spolten in Allahabad 
Any investigation of the historical settings of a language 
includes a discussion on the perception as to when and where that 
language was initiated and the trail of its progress that has led it to 
achieve its present form. Thus, the present section deals with the 
historical settings of Modern Standard Hindi. 
Hindi is perhaps the oldest and simplest of names of a form of 
speech of northern India. Its spread from the east of Punjab to 
Bengal where its seeds were sown after the Turkish conquests in 
the 12'^ and 13'^ centuries. After the Turks, when Mughals came to 
India, they brought Persian language with them, as the court 
language of Mughal empire was Persian, which ensured the 
continuity of a Hindu-Muslim combined class of an educated gentry, 
officials etc. Persian, being a rich literary language, was beyond the 
reach of the most of the uneducated masses. There was a need for 
a simpler form of language which could perform the function of a 
'Lingua Franca' and thus, Hindi, without any literary affiliation with 
either Sanskrit or Persian, came into existence. Starting from the 
coming of the Turks to India, about seven centuries can be taken as 
the period of the evolution of modern Hindi. The emergence of 
Modern Standard Hindi was not sudden. Its present day position is 
the outcome of political and cultural history in the post Aryan 
advent into India. 
The Aryans came into India sometime around 1500 BC, and 
subsequently the Indo-Aryan languages are believed to have 
developed in three stages. 
1. Old Indo - Aryan 
2. Middle Indo - Aryan 
3. New Indo - Aryan 
1. Old Indo - Aryan: (1500 B.C - 500 B.C) 
There are three developments during this period which may 
be summarized below: 
a) The development of Vedic and classical Sanskrit: The Sanskrit 
language developed from Punjab to eastern parts of the 
country (Bengal and Assam) during this period. Vedic Sanskrit, 
the language in which the four Vedas were compiled, the 
oldest Veda being the Rig-Veda, gives us the oldest specimens 
of Aryan speech in India. The Vedas or collection of hymns 
were of great religious significance. On the other hand, 
classical Sanskrit was used for literary purposes. Classical 
Sanskrit was used for writing plays, prose and epics like 
Ramayana and Mahabharat. 
b) Development of three regional varieties or dialects called 
Udicya, Prachya and Madhya desa: When Sanskrit language 
spread to a larger area (from Punjab to Bihar, Assam and 
Bengal) variations appeared in it at various levels like 
phonology, grammar etc. Sanskrit language could not 
maintain one specific form, and as a result, Sanskrit developed 
many regional varieties and regional dialects. 
c) Panini and his Ashtadhyay: Towards the end of old Indo-
Aryan period a great Sanskrit grammarian Panini was born 
(400 B.C) near Lahore. He wrote a book ""Ashtadhyay" near the 
end of Old Indo-Aryan period. Sanskrit had become a dead 
language and in its place there developed Prakrit language. 
When Panini observed the decline of Sanskrit language, he 
tried to preserve and capture the rules of this language in the 
form of sutras in Ashtadhyay, a book about Sanskrit grammar. 
His book subsequently became a very famous book in ancient 
India about Sanskrit grammar. Ashtadhyay, comprises of 4000 
sutras (rules) and eight chapters. It deals with the spoken 
Sanskrit of that time and also phonology, morphology (word 
formation) derivation, morphophonemic etc. Sanskrit was 
considered a divine language and Panini wanted to preserve its 
phonology and grammar for future generations to come. 
2. Middle Indo-Aryan : 
The main feature of this period is the development of Prakrit 
language. The literal meaning of the word "Prakrit" is natural. 
During this period the masses started using the Prakrit language 
whereas Sanskrit was used for religious and literary purposes. 
Sanskrit language was confined to the people of upper class i.e the 
elites. 
Prakrit was derived from Sanskrit but it was a natural, 
simplified and modified form of language. The grammar and 
pronunciation of Prakrit was very easy. Many complexities of 
Sanskrit were simplified by way of assimilation, and also some other 
types of sound changes. Some examples are presented below: 
Sanskrit Prakrit Meaning 
i) dugdha hasta duddha hatta milk hand 
(assimilation resulting in germination t and d) 
ii) Sanskrit aspirated sound becomes unaspirated in Prakrit. 
Prakrit has gone through three stages in its development: 
(a) First Prakrit (500 B.C - 100 AD) consists of Pali and 
Ashokan edicts 
(b) Second Prakrit: (100 AD - 600 AD) are also called literary 
Prakrit stage 
(c) Third Prakrit: (600 AD - 1000 AD) are also called 
apabhramsa stage 
3. New Indo-Aryan : (1000 AD on words) 
Around 1000 AD, the Aryan speech entered into a new era. 
Many drastic political, social and cultural changes took place which 
had tremendous influence on linguistic scenario of India. At this 
stage Indo-Aryan languages had passed the Prakrit and 
Apabhramasa stages. During this period, development of modern 
Indo-Aryan languages took place from various Apabhramsas 
through a transitional language called Avahatta. The relationship of 
modern Indo-Aryan languages to their respective Apabhramasas is 
shown below: 
Sauraseni Apabhramsa: From it developed Punjabi/Eastern 
Punjabi; Rajasthani, Gujarati; Western Hindi (and, Hindi and Urdu 
developed from it) 
Magadhi Apabhramsa: from it developed Bihari, Bengali, Oriya, 
Assamese 
Ardh Magadhi Apabhramsa: from it developed Eastern Hindi 
Maharastri Apabhramsa: from it developed Marathi language 
Paisaci Apabhramsa: from it developed Sindhi and Western 
Punjabi. 
The subsequent conquests of Muslims to the north of India, 
especially Delhi, had greatly affected and fastened the development 
of modern Indo-Aryan languages. The patronage of Muslim rules 
made the vernaculars popular and powerful. The earliest modern 
Indie literary documents date from around the 12'^ century CE. 
History of Allahabad 
The city of Allahabad is among the largest cities of Uttar 
Pradesh, a state in the Indian Federation, and is situated at the 
confluence of three rivers-Ganga, Yamuna and the invisible 
Saraswati. The meeting point is known as Tr/Ven/' and is especially 
sacred to Hindus. The earliest settlements of the Aryans were 
established in this city, then known as prayag. Its sanctity is 
manifest by references to it in Puranas, the Ramayan and the 
Mahabharata. According to the Hindu mythology. Lord Brahma, the 
creator God of the trinity, chose a land on earth (i.e Prayag) to 
perform 'Prakrista Yag, at the beginning of the creation and he also 
referred to it as "Tirth Raj' or the king of all pilgrimage centres. As 
per writing of "Padam Puran' as the sun is amongst the moon and 
the moon amongst the stars, likewise 'Prayag' is the best amongst 
all places of pilgrimage. In 1575 AD, emperor Akbar founded the 
city by the name of 'illahabas' which has now become modern 
Allahabad. The monarch realized its strategic importance as a 
waterway landmark in north India and also built a magnificent fort 
on the banks of holy 'Yamuna'. Allahabad today is an important city 
where history, culture and religion create a magical confluence, 
much like the sacred rivers that caress this blessed land. Due to its 
religious importance, many pilgrims come to Allahabad in the holy 
bathing season, the Hindu magh (mid January to mid February), to 
purify themselves. During this month, a great gathering and fair 
called 'Magh Mela' takes place on the sands of the river. Every 12'^ 
year when the waters are felt to be especially purifying, Allahabad 
holds a much greater festival called 'Kumbh Mela'. Millions of 
pilgrims attend this festival, coming from all over India. It is 
believed that bathing during Kumbh cures the bather of all sins and 
evils and grants the bather salvation. 
Diagram 0-1 : Map of Allahabad 
Over the centuries, Allahabad has remained on the forefront 
of national importance-nnore so, during the days of the Indian 
independence struggle. The chequered history of Allahabad with its 
religious, cultural and historical ethos also gave rise to several 
renowned scholars, poets, writers, thinkers, statesmen and leaders. 
(http : / / pedapension nic. In/old site/gen/allahabad. Htm) 
Section B: Field Procedures : The Collection and Collation of 
Data 
The elicitation for corpus for the present research work on 
explanatory phonology is based on the field work in the sangam city 
of Allahabad. Since this study is based on Modern Standard Hindi, 
so for the collection of data, we chose different educational 
institutions such as, K.P. Inter College Allahabad, Hamidia Degree 
College Allahabad, Hindi Sahiyta Sammelan Allahabad. Besides 
these, a few Hindi speaking families were also selected for this 
purpose. The names of the native speakers of Modern Standard 




































7. Rachni Singh 21 years Female B.Sc. 
8. Manoj Chatterji 20 years Male B.A 
It may also be noted that none of our Informants were under 
graduates and that they were financially well off. All of them were 
educated and had distinct and audible voices characterized by clear 
pronunciation. 
Furthermore, it may be pointed out that the methodology of 
our data collection was based on face to face interviews with the 
informants spread over numerous sittings. 
To begin with, we prepared a non-restrictive list of 
monosyllabic words of standard colloquial Hindi as they appear in 
everyday speech of an educated Hindi speaker and also from a 
practical Hindi, English dictionary edited by Mahendra Chaturvedi 
and Bhola Nath Tiwari. Besides, a complete collection of the 
monosyllabic words, we have also collected a large number of 
bisyllabic and longer words for exemplification in support of our 
analysis. In fact, we have made an extensive use of bisyllabic and 
longer words throughout the thesis in validating our phonological 
analysis. It is worth mentioning here that each and every word of 
the data was noted down in phonetic transcription on a separate 
index card. We then prepared the phonemic inventory of Modern 
Standard Hindi of Allahabad in accordance with the criteria generally 
followed in traditional American phonemics. The establishment of 
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the phonemes, while still in the data collection process, enabled us 
to write all the collected words on the index card in broad, 
phonemic transcription. 
Finally, the exhaustive collection of the monosyllabic words 
served as a means to provide statistical support for the validity of 
the present phonological analysis. It could be clearly observed from 
the data that the "phonemes" established for the Modern Standard 
Hindi of Allahabad are not equally utilized in the formation of words. 
To prepare the graph, we used the analysis pad which 
contained graph sheets for the purpose. Firstly, we plotted the CVC 
words on graph sheets using a separate graph sheet for each initial 
consonant of these words. In each graph sheet, we then filled the 
slots for all those CVC words that begin with a particular initial 
consonant, followed by all the vowels vertically, and with all the 
final consonants horizontally. Additional graphics were employed to 
get figures for Ci C2 consonant clusters, both initially and finally for 
the monosyllabic words. 
We have provided quantitative validation for the qualitative 
analysis of Modern Standard Hindi. 
Section C : Theoretical Baclcground 
The theoretical background of the phonological analysis of 
Modern Standard Hindi presented in this thesis is based on the 
phonological principles of Form-Content Linguistics or 'Columbia 
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School Linguistics' in general, and phonological theory in particular. 
The roots of this theory can be associated to Ferdinand de 
Saussure's 'Course de Linguistics Generale' (1916), and another 
Prague School Linguist N.S. Trubetzkoy has also been an important 
source of inspiration for the Columbia School, specially for its 
phonological theory. Phonetics and phonology are two very 
important areas in Columbia School phonological studies. The 
Saussurean structuralist model was originally based on the sound 
systems of language. This referred to the dichotomy between the 
abstract systems of hypothetical sound units postulated by the 
linguist and the concrete sounds of language produced and 
perceived by members of a speech community. Phonetics then, is 
the description of what + how + where sounds occur and phonology 
is a postulation and classification of the abstract units of the sound 
system of language. This would mean explaining the 'why's' of the 
sound system both at the paradigmatic and syntagmatic level. 
In Columbia School phonology, explanation plays a very 
important role. Analysis is geared towards explaining 'why it takes 
the form that it does'. If we compare American structuralist 
phonemics with Columbia School phonology at this juncture, then 
we can surely say that Columbia School phonology goes one step 
ahead of simple description I.e. listing phonemes, allophones, 
phonotactic distribution etc. 
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On the other hand, Diver was very skeptical of a prioristic 
scheme such as, universal grammar. It may be pointed out that the 
beginning of Columbia School theory emerged almost parallel to 
Chomsky' generative theory in the mid 60's. But both paradigms 
differ from one another. A few important differences between the 
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oped into a full fledged 
branch under the patronage of Prof. William Diver of Columbia 
University in the mid 1960's hence. It came to be known as 
Columbia School theory. Prof. Diver and his students formulated a 
comprehensive framework of linguistic analysis which was earlier 
called "Form-Content". 
14 
In view of the Form-Content Linguistics, the term "theory" 
refers to "the general form of solution provided to the problem 
posed by observation" (Diver 1995: Section 1.4.1). In the 
development of this school of Linguistics, Prof. Diver was largely 
benefited from his teacher Prof. Andre Martinet. Columbia School 
Linguistics provided a canonical functional construct of language in 
which both grammatical and phonological structure are cryptically 
formed by exigencies of communication. Since both lexicon and 
grammar are meaning based, thus analysis of the data concentrates 
in finding out the unique semantic structure of the language under 
consideration. The ultimate aim has all along been to describe the 
linguistic forms in language. 
A brief discussion of the Columbia School Linguistic theory 
with particular reference to phonology has been presented in seven 
sections. In section Ci, we briefly outline the three parts essential 
for the linguistic theory: the observable phenomenon, the 
orientations and the hypotheses. In section C2, we present the 
orienting principles for the phonological analysis, section C3, 
consists of the phonological and grammatical linguistic units. In 
section C4, we present the concept of double articulation of 
language as a parameter for distinguishing phonology from 
grammar. Section C5, deals with the notion of substance and value 
in linguistic analysis, whereas section Ce, covers the syntagmatic 
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and paradigmatic aspects. In the last section C?, the validation of 
the theory has been discussed. We now take up these sections 
separately. 
Section Ci: Linguistic Theory: The Orientations, the 
Hypotheses, and the Phenomena 
The discipline of linguistics is regarded as a tripartite 
organization by Form-Content Linguistics consisting of three major 
components: the observations, the hypotheses and the orientations. 
The observations are the observable phenomena in a 
language (i.e., the sound waves). The orientations are the common 
facts about the character of language which serve as external 
control on hypothesizing. The explications for the relationship 
between the observations and the orientations are the hypotheses. 
The phenomena, i.e., the speech sounds follow a set pattern in 
words, they depart from randomness. The theory explains this non-
random characteristics of the phenomena. The orientations, are 
independently verifiable in nature, provide justifications for the 
theory. 
It is worth mentioning at this juncture, that the linguistic 
theory comprised of this tripartite organization, consists of two sub-
theories: the phonological and the grammatical. 
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Section C2: Orienting Principles 
The orienting principles are the facts in which the explanation 
of the observation lies (psychology physiology, acoustics, vision 
etc). The fact related to the character of a language serves as an 
external constraint or control over hypothesizing. The phonological 
theory which has been presented here consists of the following five 
orienting principles: 
i) physiological mechanism (physiology of the vocal tract) 
ii) human behavior 
iii) communication 
iv) acoustic medium 
v) vision 
Section C2 (a) : Physiological Mechanism 
The impact of human physiology on the study of speech 
sounds or phonological units, has been emphasized by Diver as 
physiological mechanism. Thus, the characteristics of the vocal tract 
and the dynamics of sound production, serve as a base for the 
phonology of language. 
It is to be noted that sound for sound sequences, are often 
replaced by an alternative class of sound or sound sequences, 
identical to the changed sound or sound sequences, but lacking the 
difficult properties. The purpose of such phenomena in language is 
to maximize perceptual characteristics of sound and to minimize its 
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articualtory difficulties. The sopliisticated sound producing 
mechanism of humans help them to produce larger number of 
sounds by the manipulations and configurations of the vocal tract. 
Some of the basic physiological parameters that have a direct 
bearing on the theory of phonology are being presented in four 
subsections below: 
Section €2(31): Articulators and Apertures 
Articulators and apertures are the two physiological 
parameters of sound production. The articulators are the adroit 
members of the vocal tract, while, the apertures refer to the various 
degrees of vertical openings of the vocal tract caused by the 
movement of the lower jaw. 
The articulators or the adroit members of the vocal tract are 
the lips (particularly the lower lip) producing labial sounds p, ph, m, 
w, u, etc.; the apex, or the blade of the tongue producing apical 
sounds t, d, n, etc.; the medium of the tongue producing medial 
sounds c, j , y, etc.; the dorsum of the tongue producing k, g, kh, 
etc.; the post-dorsum or root of the tongue producing the post-
dorsal q; the velum when it opens the nasal cavity for the nasal 
sounds m, n, Q, etc. and when it closes the nasal cavity for 
producing oral sounds; the larynx with its sensitive edges and high 
flexibility, when superimposed on the supraglottal articulators 
produces the following sounds: 
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a. the tightly closed vocal folds produce glottal stop; 
b. the vocal folds drawn apart produce voiceless sounds p, t, 
k, etc; 
c. the vocal folds drawn close together produce voiced sounds 
b, d, g etc.; 
d. the extreme flexibility and sensitivity of the vocal folds can 
produce various degrees of musical notes, called 'tones' , 
as is seen in Tone languages. 
The apertures (vertical openings of the vocal tract in relation 
to the relevant articulators), range from total closure to maximum 
opening. The various degrees of apertures are discussed below: 
Aperture 0: 
Aperture 1: 
refers to a complete closure of air stream coming 
from the lungs somewhere in the vocal tract. 
Sounds termed traditional "stops" p, t, c, k, etc. are 
produced at this aperture. 
the obstruction of air stream is partial at this 
aperture, as a result of which turbulence is 
produced by forcing the air through the contact 
point of the articulators and point of articulation. 
Traditional "fricatives" f, v, etc.; are produced at 
this aperture. Parenthetically, it may be noted, that 
Voice' is produced by glottis at aperture 1. 
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Aperture 1 V2: An unusual feature of Hindi, Urdu and otlier Indie 
languages is the use of an intermediate aperture at 
the glottis between apertures 1 and 2 (cf. 
Introduction, section-c). 
Aperture 2: There is no obstruction of the air stream at this 
aperture, but the articulator forms a sufficiently 
narrow constriction with the point of articulation so 
as to control the air stream from the lungs in a 
channel turbulence to produce sounds s,s,x, etc. 
'Aspiration' is also produced with the configuration 
of the glottis at aperture 2. 
Aperture 3 Through Most Open: The articulators form a 
resonating cavity with larger degrees of apertures 
to produce liquids l,r,y,w at aperture 3 and vowels 
i,u,a, etc at other more open apertures. Also, 
'nasality' is produced with velum at aperture 3. 
It is worthnoting that the aperture are classified into 
Constrictions versus Openings and Clearly Audible versus less 
clearly. Audible (for details, see chapter-1, section A). 
Section C2 (aii)-' ^ole of Larynx in ttie Production of Speech 
Sounds: 
The glottal articulator, namely the vocal folds situated in 
the larynx is one of the most important of all vocal organs used in 
20 
the production of speech sounds. It has already been mentioned 
that glottis is utilized at aperture 1 for 'voice' and for 'voiceless 
aspirates' at aperture 2 the intermediate aperture, namely, 1 V2 is 
configuration of the vocal folds that is more open than seen in 
'voicing' and less open than in 'voiceless aspirates'. 
The production of 'voice' and 'voiceless aspirate' is a 
natural configuration of the vocal folds. The voiced-h, however is an 
unnatural configuration of the vocal folds as can be seen in Diagram 
0-2 below: 
Diagram 0-2: Position of the Vocal Folds: in the Production 
of 'Voice', 'Voiceless Aspirates' and 'Voiced-h'. 
Front 
(Neck) 
\ Position for 
^ T Voiced - h 
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Section C2 (aiii): Hierarchy of Adroitness of Lingual 
Articulators: Defacto Placement of the Labium. 
The tongue, made up of muscular structures, is the 
most adroit among the supraglotta! articulators. The light tapering 
structure of the tongue assigns to it a significant role in the 
production of speech and also enables it to be moved to a number 
of points of articulation within the cavity. It may be noted here, that 
the tongue part vary in their degrees of adroitness from the tip to 
the root. 
The apex, is the most adroit area of the tongue, for, it 
has a thin, light weight structure. It is capable of being moved to 
any nook and corner of the mouth. 
The medium and the dorsum, are rectangular in shape, 
massy in weight and less flexible in musculature. Their makeup 
make thin less adroit than the most adroit apex. In comparison with 
the dorsum, the medium has a tight musculature which enables it to 
be used as hilt for the apex. 
Moreover, the comparatively more flexible musculature 
of the dorsum makes it more adroit than the medium, but less 
adroit than the apex. The post-dorsum or the root of the tongue 
being the fixed portion of the tongue, is the least adroit among the 
lingual articulators. It functions as a hilt to the tongue in its entirely 
and the dorsum in particular. 
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The varying degrees of the adroitness of the tongue, 
ranging from the most adroit to the least adroit is illustrated in 
Diagram 0-3, below: 









Parenthetically, it may be mentioned, that the hierarchy 
of adroitness is limited to the tongue parts only. We have not placed 
the labium or the velum on this scale. 
As mentioned earlier, the lower lip is not only an important 
articulator for the production of speech sounds, but it is also adroit 
to a great extent. 
Given the musculature of the lower lip and mobility of the 
lower jaw, we can make a defacto placement of the lip on this scale 
of adroitness. We can safely place it below the apex, above the 
medium and near the dorsum on the scale of adroitness. 
Section C2 (aiv):Size, Shape and Mass of the Lingual 
Articulators 
The size, shape and mass of the various tongue parts play a 
significant role in shaping and exciting the vocal cavity. 
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The thin, light and tapering apex, is ideally suited for the 
production of many consonants. At the same time it has no role to 
play in the production of vowels due to its physiology which fails to 
mould a proper resonating chamber needed for production of 
vowels. Thus, the more massy, medium-dorsum portion of the 
tongue is ideally suited for the production of vowels and some other 
consonants also. 
Section C2 (b): Human Behavior 
Human beings use language to communicate. As such, 
language is greatly influenced by the inherent traits of human 
behavior like intelligence, laziness, etc. 
The structuring and manipulation of language is greatly 
determined by these inherent human traits. As a result of these 
characteristics, human beings resort to a minimax solution between 
accomplishment and effort. 
Traits, like intelligence, memory, reasoning, thinking, 
imagining, etc are gifted to humans as opposed to non-human 
forms of communications (animals, machines) which are devoid of 
such traits. On the other hand, traits of weakness like being lazy 
and inert also form part of the human communication system. Thus, 
they are the determined factors in the structure and functioning of 
language. Some skewings which are encountered in many 
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languages are explainable through the human behavior orientation. 
Some of them are as follows: 
(1) Preference of voiceless and unaspirated consonants over 
their voiced and aspirated counterparts. The rationale for 
such types of skewings are motivated by the human trait of 
preferring sounds produced by fewer number of 
articulators over those that are produced by more 
articulators. 
(2) Sounds produced by an articulator at the nearest point of 
articulation are preferred over sounds produced by the 
same articulator at a distant point of articulators. 
(3) The characteristics of neighboring segments tend not to be 
precisely differentiated (the assimilative trait.) 
(4) In successive segments, large changes of aperture are 
preferred to small changes of apertures, etc. 
Section C2 (c): Communication: 
Language is a means of communication where messages 
are transmitted by means of signals. These signal-meaning pairs in 
a language are called signes by Ferdinand de Saussure. They form 
the basic unit of grammar. 
In phonology, too, communication plays on important role 
in the establishment of the phonological units in the phonological 
grid. The traditional American phonemicists shouted slogans for the 
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substitutional-distributional criteria, but resorted to meaning 
distinctions as a sfiort-cut metliod. In Columbia School piionology, 
however, we do not need to apologize for the use of meaning as 
communication is a well-established orienting principle in the 
theory. The phonological units are communicatively established on 
the basis of distinctiveness in meaning. 
In addition to the paradigmatic makeup of the phonological 
units, communication plays a significant role in the syntagmatic 
organization of the word. For, it will be generally agreed that, 
communicatively, the beginning of the word is more important than 
the end of the word. 
Since the initial position of the word carries greater 
communicative load, it thus, results in a competitive use of the 
phonological units. In contradistinction, there is lesser 
communicative load at the end of the word, hence the phonological 
units are selectively underutilized. 
Section C2(d): Acoustic Medium: 
Signals of a language are transmitted through a particular 
medium, the acoustic medium. The acoustic medium is, thus, 
basically important in the study of both consonantal and vocalic 
speech sounds. As an orienting principle, acoustic medium has 
particular relevance in the study of vocalic units. The acoustic 
properties of vocalic sounds can be acoustically analyzed and 
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properly identified in terms of the first three formant frequencies, 
namely, Fi, F2 and F3 on the sound spectrograms. The acoustic cues 
are helpful in the identification of consonants also. Therefore, we 
are able to distinguish between clearly audible versus less clearly 
audible sounds (cf. Chapter-I, section A). 
It is a fact that some vocalic categories can be properly 
analyzed in terms of physiologico-acoustic factors. The lack of space 
at the back of the vocal cavity and the need for an additional 
chamber through lip-rounding for amplification and distinction of 
vowels can well be attributed to acoustic medium. 
Section €2(6): Vision: 
Vision as an orienting principle has no role to play in the 
establishment of the phonological grid. However, we may encounter 
skewings in the phonology of a language, when the use of labial 
units suddenly rise unexpectedly. Such skewings can be explained 
through vision. 
Following the 5 orienting principles of Form-Content 
Linguistics we can say that; 
1. Phonology is a particular instance of the utilization of the 
phonological characteristics. 
2. Phonology is regarded as a particular vehicle of 
communication. 
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3. Phonology is regarded as a particular instance of learning 
capacity of humans. 
4. Phonology is regarded as a particular instance of acoustic 
medium. 
5. Phonology is a particular instance of vision. 
Out of these 5 orienting principles, only two i.e. 
communication and human behavior are used for grammatical 
studies. 
Section C3 : Phonological and Grammatical Linguistic Units 
This section deals with the presentation of two types of units 
which are manifested in a language. They are phonological units 
and signal-meaning units 'or signes'. 
Phonology utilizes sound units as its basic unit, while on the 
other hand, signes are the basic units of grammar. The 
phonological theory comprises of the postulation and the 
explanation of the phonological units or the articulatory gestures. 
The grammatical theory deals with the postulation and the 
explanation of signal meaning units (signes) 
All the five orientations, presented in section Ci apply to the 
makeup and non-random distribution of phonological units. Only 
two orientations play a role in the establishment and non-random 
distribution of signs. All the participatory characteristics of the 
phonological units and their distribution within the word are 
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motivated by all the five orientations. While the motivation for 
employing signs as the basic grammatical unit is supported by the 
dual orientations of communication and human behavior 
Section C4 : Double Articulation of Language 
As suggested by the name itself, the double articulation is the 
articulation of language manifested on two different planes, that Is 
first and second articulation. This concept was first developed by 
Andre Martinet. 
The first articulation is related with grammar. This level of 
articulation carries the articulation of ones' experience into various 
units in succession, which have been called as "monemes" by 
Martinet. Each successive unit of human communication is 
endowed with a vocal form and meaning. 
The second articulation on the other hand, comes under 
phonology. It refers to the phonic aspect of every moneme into a 
succession of distinct units, the "phonemes." The signal-meaning 
units on the second plane are divided into distinct phonological 
units. These phonological units or "phonemes" recur in different 
combinations to convey different meanings. 
The feature of double articulation describes the economy of 
language, where the first articulation is economical in the sense that 
with a limited number of specific signs an infinite stretch of 
communication can be created. In the same way the second level 
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of articulation is also economical to language. It can be observed in 
the fact that any particular phonological unit "phoneme" does not 
occur in only one combination but in an unlimited number of 
combinations. 
Section C5 : Substance and Value in Phonological Analysis 
Both "Substance" and "Value" are important in linguistic 
analysis. Substance and Value help in the establishment of the two 
types of linguistic units of a language, i.e. phonological units and 
grammatical units, the signes. 
The phonological units are not isolated individual entities that 
are grouped together for ease of reference. The phonological units 
are interrelated to one another in the network of the grid. The 
interrelationship of phonological units in the grid is known as the 
Value of these units. The-phonological units are classified on the 
basis of articulators and apertures in terms of physiological 
mechanism, i.e., the phonological units are classified on the basis of 
their phonetic substance. 
Similarly, it is both the distinctiveness of meanings as well as 
the substantive difference of these signs, that count for establishing 
various grammatical systems for a language. 
Thus, equal weight is given to Substance and Value in 
linguistic analysis in Columbia School theory. It is noteworthy that, 
it was the French scholar Andre Martinet who first talked of 
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weighing Substance and Value on equal scales. In ig*^ "^  century. 
The NEO-grammarians generally neglected Value and based their 
monunnental works on the Indo-European and historical linguistics 
on substance alone. Ferdinand de Saussure, in reaction to this 
highlighted the importance of Value at the expense of Substance. 
Section Ce : Syntagmatic versus Paradigmatic Relation in 
Phonology 
An ingenious scholar and original thinker, Ferdinand de 
Saussure is credited for introducing many concepts of lasting 
relevance in linguistics. He is rightfully known as the "father of 
modern linguistics". Thus it was Saussure, who introduced the 
dichotomy of syntagmatic versus associative relation for linguistic 
analysis, with particular reference to grammar and lexicon. 
Afterwards, the Prague School phonologists especially N.S. 
Trubetzkoy, applied this dichotomy to phonological analysis. 
However, in place of associative relationship, Trubetzkoy introduced 
the term paradigmatic relationship that appropriately refers to the 
phonological paradigm. 
Following Trubetzkoy, combinatory characteristics in the linear 
organization of phonological units (or phonemes) are studied under 
the syntagmatic relations. Whereas the interrelationships of these 
units in the phonological paradigm are dealt with under the 
paradigmatic relations. 
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The syntagmatic versus paradigmatic dichotomy is very 
important for phonological analysis in terms of the Columbia School 
theory. Thus, we will fully deal with both the paradigmatic makeup 
of the phonological units in the grid, and the syntagmatic 
organization of these units in the formation of words, as we present 
the phonology of Modern Standard Hindi. 
Section C? : Validation of the Analysis 
The comparison of the data collected with the phonological 
principles of the theory is referred to as the validation of the theory. 
In general, the theory provides for a statement of the method of 
sound production in terms of a phonological grid and principles that 
restrict or encourage the potential utilization of the members of the 
grid in the formation of morphemes. In the comments on the grid 
and on the frequency counts, detailed comparisons will thus be 
made at every point between the data and the principles. This will 
be done primarily by reference to the skewed characteristics readily 
observable in the data, since the point of validation is a 
demonstration that the skewings are produced by the phonological 
principles themselves. 
Section D : Scope of the Study 
The present phonological analysis of Modern Standard Hindi is 
limited in scope both in the utilization of data and application of 
orienting principles. The data utilized in the illustrative examples 
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and in the frequency counts is limited to mainly monosyllabic words. 
Though, polysyllabic words, particularly bisyllabic words, are also 
used occasionally as illustrative examples to reinforce the analysis 
arrived on the basis of the monosyllabic words. 
As discussed earlier, phonological analysis of a language (or 
dialect) is to be carried out in terms of five orienting principles 
(physiological mechanism, human behavior, communication, 
acoustic medium, vision). Whereas the phonological analysis 
presented here is in terms of all the five orienting principles, it must 
be pointed out that the analysis in terms of acoustic medium is 
limited in more than one respect. Firstly, this analysis is based on 
secondary sources rather than original, experimental work. 
Secondly, only some select aspects of the acoustic base have been 




PHYSIOLOGICAL BASE OF THE PHONOLOGY 
OF MODERN STANDARD HINDI 
In this chapter, we provide an explanation in terms of 
physiology as an orienting principle for the phonological analysis, to 
explain the paradigmatic makeup and the syntagmatic distribution 
of the phonological units ("The Phonemes") in Modern Standard 
Hindi, as spoken in Allahabad outlined in the theoretical background 
in the introduction. The articulators and the apertures are the basic 
physiological parameters for the classification of phonological units 
of a language or a dialect. All phonological units, both consonantal 
and vocalic, are projected in terms of their phonetic substance on 
the relevant intersections of the physiologically based axes of the 
articulators and apertures to form the network of these units, which 
is formally termed the phonological grid ("Phonemic Inventory"). It 
is noteworthy that the organization of the phonological units in the 
grid is not uniform. We find that there are clear holes (empty slots) 
in the network of units in Modern Standard Hindi. We also find that 
the phonological units randomly combine in the formation of 
morphemes and words. There are clear skewings of phonological 
units in the syntagmatic organization of the word in Hindi. All these 
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paradigmatic and syntagmatic asymmetries of the plionologicai 
units of Modern Standard Hindi have been explained in terms of 
physiological mechanism as an orienting principle. 
This chapter comprises of three sections. In section A, We 
present and justify the paradigmatic makeup of the phonological 
units of Modern Standard Hindi. In section B, we analyze the 
paradigmatic makeup and syntagmatic distribution of the 
consonantal units in the words, in terms of the hierarchy of 
adroitness of articulators. In section D, We present summary and 
conclusions. 
Section-A: Phonological Grid of Modern Standard Hindi 
The phonological grid of Modern Standard Hindi is motivated 
by the orientations of human behavior, acoustic medium, 
communication, and physiological mechanism. The latter two are 
more important. For, communication helps in establishing 
phonological units by contrast through minimal and sub-minimal 
pairs of words. However, we deal with the phonological units in 
term of their physiological makeup. The communicatively based 
phonological units, once established, are placed on the basis of their 
phonetic substance, on the intersections of the relevant 
phonological axes, namely, articulators and apertures. Thus, on the 
basis of communication and physiology are established a network of 
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phonological units, thus, forming the phonological grid of Modern 
Standard Hindi. 
We establish 61 phonological units for Modern Standard Hindi 
comprising of 41 consonants and 20 vowels. The 41 consonantal 
units may traditionally be classified into 21 stops, 5 nasals, 8 
fricatives and 7 liquids. The 20 vocalic units are classified into 14 
long vowels (7 oral and 7 nasal), and 6 short vowels {3 oral and 3 
nasal). All these 61 phonological units are presented below in the 
phonological grid of Modern Standard Hindi: 
Articulators • Labium Agex Agex Medium Front Back M M m Glottis 











• / ai 
Diagram-I.l: The Phonological Grid of Modem Standard Hindi 
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Comments on the Phonological Grid Of Modern Standard 
Hindi 
1. Mechanics of Diagramming 
In Diagram 1-1, the phonological units of Modern Standard 
Hindi are projected on the phonological variables of articulators and 
apertures. Articulators are the adroit organs of the vocal tract that 
shape and excite the vocal cavity, leading to the production of 
speech sounds. The extent of the vocal tract opening controlled by 
the articulator in relation to excitation is referred to as the aperture. 
The grid presents units based on the vertical axis of the 
degree of apertures and the horizontal axis of the articulators. The 
crossed and broken line separates the constriction from opening, 
whereas the dotted and broken line indicates the division between 
the consonants and vowels. 
It may be noted that there are three highly abstract units of 
V(oicing), A(spiration), and N(asality), in the grid at apertures 0, 2 
and, 3 respectively. 
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2. Constrictions versus Openings 
As shown in the phonological grid of Modem Standard and Hindi 
(Diagram 1-1), a broad division of apertures is based on the distinction 
of constriction (apertures 0 through 2) versus opening (apertures 3 
throughS). The distinction of constriction versus opening apertures is 
based on both physiology of the vocal tract and the acoustic medium. 
The phonological units produced at constriction apertures include 21 
stops, 5 nasals, and 8 fricatives. The phonolgocial units articulated at 
the opening apertures comprise the 7 liquids and all the 20 vowels of 
Modern Standard Hindi. Since the degree of apertures are narrow, they 
can be measured or labelled in exact or absolute terms. It is to be 
mentioned here that voicelessness is a basic features on these 
constriction apertures. However, voiced units are also produced on 
these constriction apertures, but they advocate the use of an extra 
articulator (larynx). 
In contradistinction, the opening apertures extend from 3 through 
the most open. As the distance between the articulators and the 
associated places of articulation increases, in the production of 
phonological units at these apertures, the articulators can only shape 
the cavity and the excitation has to be provided by the larynx, through 
voicing, by setting the edges of the vocal folds in vibration. Thus, 
voicing becomes a necessary concomitant for the production of 
phonological units at these apertures. Hence, ideally suited for liquids 
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and vowels. The 5 liquids and 20 vowels (monophthongs and 
diphthongs) are plotted on these apertures for Modern Standard Hindi. 
These large apertures can be defined in relative terms only and not 
in absolute terms as for the smaller apertures. Mention is to be made, 
that voicing is a basic feature at these apertures. Hence, it is not 
coincidental that we find all voiced units on these large apertures for 
Modern Standard Hindi. 
3. Clearly Audible versus Less Clearly Audible Units 
As seen in the phonological grid of Modern Standard Hindi 
(Diagram 1-1), there is another broad division of apertures, namely, 
the clearly audible (apertures 4 through 8.) versus the less clearly 
audible (apertures 9 through 3), based on the acoustic medium. For, 
only at apertures 4 and above, with the appropriate shaping of the 
vocal tract and with no impediment of the air flow coming from the 
lungs, can we produce the clearly audible phonological units of our 
language. On the contrary, the less clearly audible units are produced 
at aperture 9 through 3, by impeding to a greater or lesser degree the 
air flow by the supraglottal articulators. This distinction in terms of 
audibility provides a basic classification of phonological units into the 
vocalic units ("vowels") and the consonantal units ("consonants") for 
Modern Standard Hindi. 
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4. Phonemes versus Phonological Units 
As will be seen in chapter I I I , the phonemes of a language are 
motivated by communication and can therefore be established by 
contrast through minimal and sub-minimal pairs. All the phonemes 
thus established, are then appropriately placed, in terms of their 
physiologico-acoustic makeup, in the paradigmatic network of the 
phonological grid (Diagram 1-1). When the communicatively based 
phonemes of a language are interrelated to one another in terms of 
their physiologico- acoustic base in the grid, they may be called 
phonological units. It may however be noted, that the number of 
phonological units for a language is slightly higher than the number of 
"phonemes" for a language. For, a few positional variants of some of 
the phonemes, in terms of their phonetic substance, fall on the 
relevant intersections of the articulators and the apertures. 
Regarding the phonological grid of Modern Standard Hindi, the 
phonological units to be established in terms of physiological 
mechanism and communication, includes all the "phonemes" (cf. 
Phonemic inventory. Diagram 111-1) plus "allophones" of the 
phonemes" that fall on the intersections of relevant axes, which are 
raised to the status of phonological units. The relevant axes of 
articulators and apertures yield 72 intersections for Modern Standard 
Hindi. These intersections have not been randomly filled. Out of these 
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72 intersections only 61 are filled by phonological units. We have 5 
positional variants for Modern Standard Hindi. 
Articulators • Apex- Palate Medium 
Apertures i 
e n n 
I r 
All these 5 positional variants (traditional view point) are 
considered as distinct phonological units when they are distributed and 
plotted in the phonological grid of Modern Standard Hindi. 
5. The Production of Voiced-h 
For details see Introduction, section C2(aii). 
6. The Status of N, V and A as Phonological Units 
Like all other phonological units, N (asality), V (vocing), and A 
(spiration) are also produced by the combination of articulators and 
apertures. Thus N (asality) is produced by the velum as an articulator 
at aperture 3. and V (oicing) is produced by the glottal articulators at 
aperture 1. Further, A (spiration) is generated by the glottal articulator 
at aperture 2. 
The phonological units of N, V and A as shown in Diagram 
1-1, are set apart from other phonological units in that they do not 
appear as individual units. The N, V and A are to be differentiated from 
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other phonological units. As for the consonants and vowels, they enter 
into the speech chain as distinct phonological units, and their 
distinctiveness is established through physiology and comnnunication in 
the paradigm. In contrast N, V, and A do not occur as separate, 
individual entities in the speech chain. Instead they are superimposed 
on the consonants and vowels of the language. 
7. Four-Way Classification of Stops 
The phonological grid of Modern Standard Hindi projects a 
network of 21 stops, namely, p ph b bh, t th d dh, t th d dh, c ch j jh, 
/f kh g gh and q. It is interesting to note that these stops have a four-
way classification, for, we have both voiceless stops (p ph, t th, t th, c 
ch, k kh, q) and voiced stops (b bh, d dh, d dh, j j h , g gh). Another 
classification is seen between the unaspirated stops (p b, t d, t d , c j , 
k g and q) and the aspirated stops (ph bh, th, dh, th dh, ch jh , kh, gh, 
for Modern Standard Hindi). 
8. Units Formed with tlie Combination of Two Apertures 
Some phonological units of Modern Standard Hindi are produced 
by a combination of two apertures. These units are the diphthongs ai 
and au and their nasalized counterparts ai and au respectively. 
The diphthongs ai and ai are a combination of the vowel a at 
aperture 7 and the semi-vowel y at aperture 3. 
The diphthongs au and au are a combination of the vowel a at 
aperture 7 and the semi-vowel w at aperture 3. 
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9. Units with Two Articulators: Labio-Dorsal Phonological 
Units 
Some phonological units of Modern Standard Hindi are produced 
with a combination of two articulators. The phenomena is apparent in 
some units at aperture 3 through 7. The semi-vowel w and the back 
vowels u:u:, o:6:, U 0 are produced with a combination of back-
dorsum and labium (resulting in lip-rounding). This phenomena is the 
result of the involvement of two articulators and the rational behind it 
is based on acoustic factors (cf. chapter IV). 
10. Units Formed at Two Points Of Articulation with the Same 
Articulator 
Due to its extreme mobility, the apex of the tongue comes in 
contact with two separate, distinct points of articulation, namely 
dentum and palatum to produce two series of stops, and liquids. When 
apex blocks air passage at dentum it produces the apico-dental units. 
However, when it curls back to block the air passage at palatum, it 
produces apico-palatal units. Apico-palatal units are traditionally know 
as "retroflex" sounds in Hindi. 
11 . Phonetic Variation at Two Points of Articulation with the 
Same Articulator 
The phonological units on the vertical axis of labium are all 
produced by a single articulator, namely, the lower lip. However, while 
the point of articulation for p, ph, b, bh, m and w is the upper lip, the 
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fricatives f and v are produced with the edges of the upper teeth as 
point of articulation. Despite the two different points of articulation for 
the labial consonants, we have not set two different series of bilabials 
and labio-dentals, for lack of contrast between the two categories on a 
single aperture. Labium + Labium contact is found on 0 and 3 
apertures, while labium + dentum contact is found on aperture 1 only. 
12. Vowels and Non-apical Portions of the Tongue 
It has already been mentioned in our introduction that the non-
apical portions of the tongue are suitable for the production of vowels 
(cf. Introduction, section C2 (aiv). A look at the vowels of Modern 
Standard Hindi clearly show a total skewing in favour of the "medial" 
and "dorsal" vowels which is shown in Diagram 1-2 below: 




























Section B: The Hierarchy of Adroitness of the Articulators: The 
i^al<eup and Distribution of Less Clearly Audibles 
As discussed in tlie Introduction (Section C2 (aiii), apex holds tbe 
top position in the hierarchy of adroitness among lingual articulators, 
followed by the dorsum, the medium, and the post dorsum (or the 
root) in that order. It may also be mentioned that we also made a 
defacto placement of the labium, somewhere near the dorsum, on the 
scale of hierarchy of adroitness of articulators. 
It may however be noted that the impact of hierarchy of 
adroitness of articulators is relevant only to the less clearly audibale 
units (consonants) which appear on aperture o through 3 ("stops", 
fricatives", "liquids", and "nasals"). 
In section Bi, we examine the effect of the adroitness of 
articulators on the number of phonological units produced at aperture 
o through 3 (less clearly audible units). In section B2, we deal with the 
impact of the hierarchy of adroitness on the frequency of occurrence of 
the less clearly audible units (consonants) in the monosyllabic words in 
Modern Standard Hindi. 
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Section Bi: Paradigmatic Makeup and the Number of 
Phonological Units in Terms of the Hierarchy of Adroitness of 
the Articulators 
In terms of the scale of adroitness of articulators, we expect the 
apical consonants to be most favored, followed by the dorsal or labial, 
the medial and the post-dorsal consonants, in that order. 
With a view to establishing the validity of our postulation, we 
present the paradigmatic makeup of the consonantal units of Modern 
Standard Hindi, in Diagram 1-3 below: 
Diagram 1-3: Hierarchy of the Adroitness of Articulators and 
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t d, th dh, n 
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Comments on Diagram 1-3 
As seen in the Table, of the 41 consonantal units in Modern-
Standard Hindi, the apex produces 17 units (9 apico-dentai and 8 
apico-palatal), the dorsunn 8, the labium 8 and the medium 7. 
Inasmuch as the labio-dorsal w is simultaneously produced by two 
articulators, the labium and the dorsum. It is counted both as a 
labial unit and as a dorsal in the Table. As the post-dorsum (root of 
the tongue) is the least adroit, we encounter only 1 unit at that axis 
at apertures 0 through 3. 
It is interesting to note that the number of the apical 
consonants is almost double the number of the labial, dorsal or 
medial consonants. Although there is a minute difference in the 
number of the dorsal and medial consonants, the disfavoring for the 
medial clearly shows up in the frequency of usage in the word in 
Modern Standard Hindi (cf. section B2) 
Section B2: Syntagmatic Distribution of the Consonantal 
Units in Terms of the Hierarchy of Adroitness of Articulators. 
In this section, we evaluate the impact of the hierarchy of the 
adroitness of articulators on the distribution of the (apical, labial, -
dorsal, medial and post-dorsal) consonants in the formation of the 
word in Modern Standard Hindi. We asses the impact of the 
hierarchy of articulators on the distribution of consonantal units in 
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the word through statistical support. We have presented this 
quantitative assessment in six subsection below. 
In section B2 (a), we examine the effect of the hierarchy of 
articulators on the consonantal units in their entirety. In section B2 
(b), B2 (c), B2 (d), and B2 (e) we evaluate the frequency the impact 
of this hierarchy on stops, fricative, nasals and liquids respectively. 
Section B2 (a) : Consonantal Units in Terms of the Hierarchy 
of Adroitness of Articulators 
In this sub-section, we assess the effect of the hierarchy of 
the adroitness of articulators on the distribution of the apical, the 
labial, the dorsal, the medial and the post-dorsal consonants in the 
formation of the word in Modern Standard Hindi. The actual 
occurrences of consonantal types, as they appear in the 
monosyllabic words, are presented in Table 1-1 below: 
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Table 1.1 
Frequency of Occurrence of the Consonantal Units in the 


























































































Comments on Table I-l 
Comments 1: As seen in the last column, the figures 2856, 
1132, 908, 754 and 26, represent the total number of the apical, 
labial, dorsal, medial and post dorsal consonantal units respectively 
as they appear in the monosyllabic words of Modern Standard Hindi. 
As excepted, apical consonants top in the frequency of usage 
followed by the labial and dorsal consonants. It is not a coincidence 
that there is a fair competition between the labial and dorsal 
consonants. For, the labium and dorsum occupy almost the same 
position on the scale of adroitness of articulators. 
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It is seen that as expected, the frequency of usage for the 
medial consonants goes down further, as these consonants are 
produced by the less adroit medium. There is a drastic skewing 
against the post- dorsal consonants, which account for a mere 
fraction of the percentage for the total number of consonantal units. 
This skewing against the post-dorsal consonant is justified, for they 
are produced by the least adroit post dorsum. 
Comment 2: As seen in the CVC column in Table of the 4042 
consonantal occurrences appearing in the syntagmatically simple 
CVC words, 1992 occurrences are apical, 823 labial, 658 dorsal, 559 
medial, and 10 post-dorsal. As these figures show, the number of 
occurrences decline as we move down from the most adroit apex to 
least adroit post-dorsum. That is the frequency of occurrence for 
the apical, dorsal, labial, medial and post dorsal consonant in the 
CVC words fully conforms to our predictions in terms of the 
hierarchy of adroitness of the supraglottal articulators. 
Comment 3: As seen in the column for the CVCC words in the table 
above of the 1377 consonantal occurrences in these words, 738, are 
apical, 259 labial, 216 dorsal, 148 medial and 16 post dorsal, also 
conform to the principles of this hierarchy. 
Comment 4: As shown in the CCVC column in the table, the figure 
for the 126 apicals, 50 labials and 34 dorsal consonantal units show 
a receding usage in comparison to the apical consonant which is 
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what we expect. We however encounter a rise in the frequency of 
usage of the medial units. The rationale for this is provided in the 
explanation that for Modern standard Hindi, the second consonant 
of this cluster is limited to only y or w which is to be found in words 
like pya: z 'onion'. 
kya: what 
dw5y: two 
Thus we see that the figures and their percentages clearly 
show skewing in favor of the consonants produced by the most 
adroit apex, more adroit labium-dorsum, the less adroit medium 
and the least adroit post -dorsum. 
Notwithstanding the above statistics, we also encounter an 
unexpected skewing which does not conform to the order of this 
hierarchy of adroitness, we have however provided suitable 
rationale for these skewings. 
Section B2 (b): Syntagmatic Distribution of the Stops in 
Terms of tlie Hierarchy of Adroitness of 
Articulators: Aperture 0 
In this section, we make a comparison of the frequencies for the 
apical, labial, dorsal, medial and post-dorsal stops to assess the 
impact of the hierarchy of adroitness of articulators. In Table 1-2 
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below, we present the proportional occurrences of the opposing 
stops in the monosyllabic words in Modern standard Hindi: 
Table 1.2 
Frequency of the Stops in the Monosyllabic Words in Terms 
of Articulators 
Stops 





















































































Comments on Table 1 -2 
Comment 1: A look at the Table shows that there are a total of 
3127 occurrences of stops in the nnonosyllabic words of Modern 
Standard Hindi. Out of these, the apical 1186 top the list followed 
by the labials 658 the dorsal 793, the medial 464 and the post 
dorsal stops 26 in descending order. These figures are in complete 
conformity with our predictions in terms of the hierarchy of the 
adroitness of articulators on the frequency of occurrence of the 
monosyllabic stops. 
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Comment 2: As seen in the CVC column in the Table above, of a 
total of 2385 occurrences for all the stops in the CVC words, the 
apical stops remain on top, with 871 occurrences, followed by the 
labials 512 occurrences, the dorsals with 595 occurrences, and the 
medials with 397 occurrences. The comparitvely low figure for the 
post-dorsal stops JO is justified by the fact that they are produced 
by the least adroit post-dorsum among the lingual articulators. 
Comment 3: As shown in Table 1-2, of a total of 652 occurrence in 
the column for the CVCC words, the figures for the apical stops are 
272, the labial stops 127, the dorsal stops 16, which is what we 
except as a result of this hierarchy. 
Comment 4: As shown in the column for the CCVC words in the 
Table 1-2, out of these 90 occurrences followed by 19 labial, 23 
dorsal, 5 medial stops. It is noteworthy that there is a total skewing 
at the post- dorsal order with no occurrence at all. 
Section B2 (C): Syntagmatic Distribution of the Fricatives in 
Terms of the Hierarchy of Adroitness of Articulators: 
Apertures 1 and 2 
In this section, we assess the effect of the hierarchy of the 
adroitness of the articulators on the distribution of the fricative 
consonants in the formation of the word in Modern Standard Hindi. 
The actual occurrences of the fricatives as they appear in the 
monosyllabic words are presented in the Table 1-3 below: 
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Table 1.3 
Frequency of the Fricatives in the Monosyllabic Words in 
Terms of Articulators. 
Fricatives 




















































































Comments on Table 1-3 
Comment 1: Of a total of 792 words, we encounter 402 of the 
apical fricatives, 148 of the labial fricatives, 37 of the dorsal 
fricatives and 205 of nnedial fricatives. All figures favor our 
expectations except for the comparatively high medial fricatives. 
The rational for will be provided in our comments below. We also 
find a total skewing against the apico-palatal fricatives. 
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Comment 2: As seen in the CV(t column in the tal^l4 ateove, where 
out of a total of 514 occurrences, we encounter ^86 apicals which is 
more than half of the total percentage. This is justified is that they 
are produced by the most adroit apex. 
The almost parallel figures for the labials and the dorsal 
fricative also conform to our expectations. 
The media! fricatives are 115; which result in an unexpected 
rise in their usage in the word. The skewing against the medials in 
terms of the hierarchy of the articulators is accountable to the fact 
that we have proportionable number of Perso-Arabic word in 
Modern Standard Hindi. 
Comment 3: Of a total of 244 CVCC fricatives, we have 107 apical 
fricatives which are produced by the most adroit apex. 
The labial fricatives are only 50 in which is justified and the 
comparatively low dorsal fricatives 12 are also justified in that they 
are produced by the dorsum of the tongue, which is less adroit than 
the apex. 
The medial fricatives 95, however, show an upward trend 
which is explainable by the fact that most of these CVCC words are 
Perso-Arabic and have remained unchanged in their usage in the 
word. 
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Comments 4: We encounter a total of 34 occurrences in the CCVC 
words. Of these, 9 occurrences are of the apical fricatives. The 10 
labial only marginally exceed the apicals. There is however, an 
unexpected rise in the number of medial fricatives which is not in 
conformity to our expectations. This sudden upsurge is due to the 
fact that we have proportionable number of Perso-Arabic words in 
Modern Standard Hindi which have remained unchanged. 
Section B2(d):Syntagmatic Distribution of the Nasal 
Consonants in Terms of the Hierarchy of 
Adroitness of Articulators: Apertures 0 and 3. 
In this section, we discuss the effect of the hierarchy of the 
adroitness of the articulators on the distribution of nasal consonants 
in the formation of the word in (Modern standard Hindi. The actual 
occurrences of the nasal consonant, as they appear in the 
monosyllabic words are presented in Table 1-4. 
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Table 1.4 
Frequency of the Nasals in the Monosyllabic Words in Terms 
of Articulators. 
Nasals 






















































































Comments on Table 1-4 
Comment 1: As seen in the last column in the Table above, of 
692 occurrences of the nasal consonants in all the monosyllabic 
words in Modern Standard Hindi, the 345 apical produced by most 
adroit apex comprise more than half of the total number. Moreover, 
296 labials, the 48 dorsals, and the 3 medials conform to our 
expectations regarding this hierarchy of adroitness of articulators. 
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There is a total skewing against the post-dorsal which is in total 
conformity in terms of this hierarchy of adroitness. 
Comment 2: As seen in the CVC column in the table above, we 
have a total of 427 occurrences for the nasal consonants. There is a 
parity in the number of apical and labial nasal which neither goes in 
favour nor against the rule in question. There is a vast reduction in 
the frequency of the dorsal nasals which is fully justifiable in terms 
of the hierarchy of adroitness of articulators. It is worth mentioning 
at this juncture, that the unexpected figures for the labial nasal can 
be justified in terms of vision and the presence for the labial sounds 
in the initial position of the word in terms of visibility factor. There is 
also a total skewing against the less adroit medial and least adroit 
post dorsal nasals in the CVC words. 
Comment 3: As seen in the CVCC column in the Table above, 
where out of a total of 245 occurrences, the apical nasal retains its 
top position with 131 occurrences, 
The labials nasals occur in 82 Instances, the dorsal in 29 and 
the medial 3, which is what we expect in terms of the hierarchy of 
articulators. 
Comment 4: And finally, a look at the figures for the CCVC nasals 
show a total skewing in favor of the apical nasals 50 and labials 
nasals 50 in contrast to a total skewing against all the rest of the 
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nasal units. This is justified of in that they are produced by the most 
adroit apex among lingual articulators. 
Section B2 (e) : Syntagmatic Distribution of the Liquids in 
Terms of the Hierarchy of Adroitness of 
Articulators: Aperture 3. 
In this section, we measure the effect of the hierarchy of 
adroitness of the articulators on the distribution of liquid consonants 
in the formation of the words in Modern Standard Hindi. The actual 
occurrences of the liquid consonants, as they appear in the 
monosyllabic words, are presented in the table below: 
Table 1.5 


























































































Comments on Table 1-5 
Comment 1: As seen in the last column In this Table, of the 1065 
occurrences of the monosyllabic words of Modern Standard Hindi, 
the apicals comprise a major chunk of the total i.e. 923 which 
shows that there is a clear preferences for the apical liquids as 
compared to the labial, dorsal, medial liquids. It is noteworthy that 
there is a total skewing against the post-dorsal liquids which are 
least preferred in terms of hierarchy. 
There is however an increase in the number of medial liquids, 
which goes against the norm. We observed that there is parity in 
the number of the medials 30 and the dorsals 30 here. The 
rationale for this skewing is provided by the fact that in the initial 
cluster the second member is either a y or w in Modern Standard 
Hindi. 
Comment 2: As shown in the CVC column in the Table above, of a 
total of 716 of liquids in the CVC words, the apicals occupy the top 
position with 631 occurrences. As noted above, the drastic skewing 
in favor of the apical liquids may well be attributed to the 
extraordinary adroitness of the apex as an articulator. Further, 
among the apical liquids, the highly favored apico-dentals are 509 
and the disfavored apico-palatals are only 122 in the frequency of 
usage in the word (c.f. : Chapter - I I ) . 
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As compared to the high frequency of the apical liquids, the 
labial, the dorsal and the medial liquids are characterized by the low 
frequency of occurrences. As seen in the CVC column in table, the 
labials and the dorsals have 19 occurrences each, where as the 
medial liquids have 47 occurrences. This skewing in favor of the 
medial liquid is against our expectation in terms of the hierarchy of 
adroitness of articulators. 
Comment 3: As shown in the CVCC column in the Table above, of a 
total of 236 of liquids in the CVCC words, the apicals occupy the top 
position with 22i8 occurrences, and the medial liquids with only 8 
occurrences conform to our expectation regarding this hierarchy of 
the adroitness of articulators. 
Comment 4: As seen in the column for the CCVC words in the 
Table above, out of these 113 occurrences for the five types of 
liquids. The apical liquids have 64 occurrences, labials 11, dorsal 11, 
medial 27 and post-dorsal 0, which is what we expect in terms of 
the hierarchy of adroitness of articulators. 
Section C :Summary and Conclusions 
In this chapter, we have made an attempt to briefly present 
the physiological base of Modern Standard Hindi in terms of 
physiological mechanism an orienting phonological principle of 
Columbia School linguistics. Here we have taken up only those 
physiological characteristics of the vocal tract that provide 
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justification for tlie phonological skewings observed in the 
paradignnatic makeup and the syntagmatic organization of the word 
Modern Standard Hindi. 
Section A, of this chapter deals with the postulation of 
phonological units of Modern Standard Hindi in terms of two 
physiological variables, namely, articulators and apertures. The 
phonological unit are presented diagrammatically in the 
phonological grid (Diagram I- l ) . The phonological grid is a network 
of horizontal and vertical lines, representing nine articulators and 
eight apertures. Degrees of apertures are subjected to two broad 
divisions, namely constriction versus opening, and the clearly 
audible versus less clearly audible. The constriction apertures are 0 
(stops), and 1, 1 V2, and 2 (fricatives). The opening apertures range 
from 3 through 8 comprising the liquids and vowels. The second 
division of less clearly audible extends from aperture 0 through 3 
and more clearly audible from 4 through 8 where the vowels of 
Modern Standard Hindi are produced. It has been noted that the 
phonological grid in different from the "phonemic inventory" which 
is traditionally based on the substitution- distribution criteria used 
by American structuralists. 
Phonological units in the grid are not only characterized of the 
specific phonetic substance, which can be identified in terms of 
physiological mechanism but they are also characterized by the 
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value relationship that is they are interrelated with one another in 
the entire paradigm. The phonological grid is different from the 
phonemic inventory in two major issues. First phonological grid is 
organized in terms of articulators and apertures. Second the 
positional variants, too, if they fall on intersections of the relevant 
articulators and apertures are elevated to the status of a 
phonological unit. 
In section B, we have evaluated the impact of the hierarchy of 
adroitness of articulator on the paradigmatic makeup of consonantal 
units and their frequency of occurrence in the monosyllabic wards of 
Modern Standard Hindi as a yardstick, we have set up the scale of 
articulators, with the apex as the most adroit, the dorsum (and the 
labium) as more adroit, the medium as the less adroit and the post-
dorsum as the least adroit. In accordance with this scale 
relationship. We predicted that the apical consonants should be 
most preferred both in the number of units and in the frequency of 
usage in the word in Modern Standard Hindi as in any other 
language or dialect. On the same basis, we predicted that the dorsal 
or labial consonants, the medial consonants, and the post-dorsal 
consonants should be progressively disfavored in terms of the 
number of units and their frequency of usage in the word. We have 
amply demonstrated through actual counts that the paradigmatic 
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and the syntagmatic distribution of phonological units fully conform 
to our expectations. 
Apart from assessing the effect of this hierarchy on the 
consonantal units in their entirely, we have also separately dealt 
with the monosyllabic stops, fricatives, nasals and liquids in 
individual subsections, supported by statistical data. 
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CHAPTER - I I 
IMPACT OF HUMAN FACTOR IN THE 
PHONOLOGY OF MODERN STANDARD HINDI 
In the present chapter, we will be making an attempt to 
evaluate the impact of the human behavior orientation on the 
paradigmatic makeup and syntagmatic distribution of phonological 
units in Modern Standard Hindi. 
The human beings resort in their daily activities to their 
underlying behavioral characteristics: the human intelligence and 
laziness. As repercussion of these traits, human beings seek a 
minimax solution between minimum effort and maximum 
accomplishment. 
It is to be pointed out here that human beings utilize their 
intelligence or problem solving abilities to infer the meanings of 
even complex expressions, with the help of situation and context. 
The human laziness refers to the economy effort, that is, a general 
avoidance of the use of a greater degree of precision than is 
necessary for accomplishment of any given task. It is to be noted 
that, the phonological skewings which are resultant of the two 
traits, human behavior may not be specific to a particular language, 
in fact, their general characteristics may recur from language to 
language. As noted earlier, the particular skewing, readily 
observable favorings and disfavorings as encountered in the 
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phonology of Modern Standard Hindi are explained in terms of the 
quadruple orientations of Columbia School Phonological theory. In 
the present chapter, we deal with some of the phonological 
skewings that are clearly motivated by the human traits of 
intelligence (power of inference) and laziness (economy of effort). 
We have divided this chapter into five sections. In section A, 
we take up the preference for fewer articulators over more 
articulators in the production and distribution of phonological units. 
In section B, we deal with the preference for a proximate point of 
articulation versus remote point of articulation. In section C, we 
evaluate the impact of assimilative trait of neighboring units on 
combinatory phonology of Modern Standard Hindi. In Section D, we 
make an attempt to assess the role of human behavior in the make 
up of the phonological grid of Modern Standard Hindi. In section E, 
we analyze the aperture change and combination of the 
phonological units. In section F, we present summary and 
conclusions. 
Section A: Preference for Fewer Articulators over More 
Articulators 
In view of the well-known trait of human beings to minimize 
and economize in all situations, it is to be anticipated that 
phonological units employing fewer articulators will be preferred 
over those using more articulators. For, the simultaneous use of 
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greater number of articulators requires fine and precise coordination 
of articulators that is disfavored due to the laziness factor of human 
behavior. 
The human behavior orientation dicates that, in a language, 
the phonological units produced with fewer articulators are favored 
over those produced by more articulators. In view of this, we expect 
skewings both in the paradigmatic makeup and the syntagmatic 
distribution of the phonological units in Modern Standard Hindi. 
In the following subsections of this section, we deal with the 
phonological units of Hindi that are produced by the use of an extra 
articulator, for example, voiceless versus voiced consonants, 
unaspirated versus aspirated consonants, and oral versus nasal 
vowels. We will deal with the three types of opposing units in 
subsections Ai, A2, A3, respectively. 
Section A l : Glottis as an Additional Articulator Voiced: 
versus Voiceless Consonants 
The unaspirated stops and fricatives of Modern Standard Hindi 
are characterized by a distinction of voicing and voicelessness, 
whereas the voiceless consonants are produced by only supraglottal 
articulators, their voiced counterparts make use of an additional 
articulators, namely, the glottis, in their production. The 
simultaneous use of the glottal articulators makes the voiced 
consonants less favored than their voiceless counterparts in terms 
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of the number of articulators. We, therefore, expect a skewing, 
commensurate with the criterion, in the makeup and distribution of 
the voiceless and the voiced consonants in Modern Standard Hindi. 
In section A l (a) we present and evaluate the voiceless 
versus voiced consonant within the phonological paradigm of 
Modern Standard Hindi. In A l (b) we examine the voiceless versus 
voiced consonants in the syntagmatic organization of the word in 
Modern Standard Hindi, terms of the same criterion. 
Section Ai (a) : Voiceless versus Voiced Consonants in the 
Phonological Paradigm 
As seen in the phonological grid (Diagram 1-1), there is a 
distinction of voiceless versus voiced in phonological units ("stops") 
at aperture 0, and the phonological units at aperture 1, 1V2 and 2 
("fricatives"). We present these units in a tabular form below in 
Table I I - l . 
Table I I - l 
Voiceless versus Voiced Consonants 
Phonological Units 
Aperture 0 stops 
Aperture 1 fricatives 
Aperture 2 fricatives 
Voiceless 
p t t c k q 
ph th th ch kh 
f 
s s X 
Voiced 
b d d j g 




Comments on Table I I - l 
There are 21 stops in Modern Standard Hindi, 11 stops (p 11 c 
k q; ph th th ch kh) are voiceless and 10 stops (b d d j g; bh dh dh 
jh gh) are voiced. This skewing in favor of voiceless units is justified 
in terms of the fewer versus more articulators. 
It is worth nothing here, that the post dorsal voiceless stop q 
produced by the post dorsum is the only unit at that order which is 
in accordance with our expectations. 
There are 8 fricatives, 4 voiceless and 4 voiced at apertures 1, 
Vh and 2. If we examine these phonological units more carefully at 
aperture 1, the parity between the voiceless fricative f and voiced 
fricative v is neither against nor in favor of our criteria here. 
The presence of the voiced h at Vh aperture is an important 
point as it provides support to the aspirated series (bh, dh, dh, jh , 
gh) in Modern Standard Hindi. 
There are a total of 5 fricatives In Modern Standard Hindi at 
aperture 2. 
Out of these 5 fricatives, 3 are voiceless (s s x) and 2 are 
voiced (z i), which is in conformity to our expectations in terms of 
preferring units being produced by fewer number of articulators 
over those that are produced by more articulators. 
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Nevertheless, the preference for the voiceless units) stops and 
fricatives) clearly show up in their frequency of usage in the word in 
Modern Standard Hindi. 
In the following sub-sections, we analyse the frequency of 
occurrence of stops, fricatives. 
Section A l (b): Distribution of Voiceless versus Voiced 
Consonants 
In this section, we deal with the impact of fewer versus more 
articulators on the frequency of usage of voiceless and voiced 
consonants (stops and fricatives) in the organization of the words in 
Modern Standard Hindi. 
This syntagmatic distribution of the opposing consonants has 
been taken up in three subsections pertaining to (i) the consonants 
(both stops and fricatives) in their entirety, (ii) the stops and (iii) 
the fricatives. 
Section Ai (bi) Voiceless versus Voiced Consonants: Stops 
and Fricatives. 
In this section we make an attempt to highlight the impact of 
the number of articulators on the frequency of occurrence of 
voiceless versus voiced consonants (both stops and fricatives 
combined) in the monosyllabic words in Modern Standard Hindi, we 
present the frequencies of opposing consonants in Table 11-2. 
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Table 11-2 










































Comments on Table 11-2 
Comment 1: As seen in the last column in Table 11-2, of a total of 
3944 consonants (stops and fricatives) used in monosyllabic words 
in Modern Standard Hindi. 2454 are voiceless and 1490 are voiced. 
This skewing fully conforms to our expectations in terms of fewer 
verses more articulators. 
Comment 2: In the CVC words, in the Table, there are a total of 
2899 consonants (stops and fricatives) used in monosyllabic words 
in Modern Standard Hindi. There are 1803 occurrences of the 
voiceless consonants and 1096 occurrences of voiced consonants. 
The figures are in perfect conformity with our expectations in view 
of the human trait of disfavoring phonological units with more 
articulators. 
Comment 3: As shown under the syntagmatically complex CVCC 
words, of a total of 924 occurrences of all stops and fricatives in 
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these words, the voiceless consonants have 581 occurrences, 
whereas their voiced counterparts have 343 occurrences. Here 
again we get figures which show a skewing in favor of the voiceless 
consonants in comparison to the voiced consonants, which is what 
we expect in terms of fewer versus more articulators. 
Comment 4: Of a total of 121 consonants (stops and fricatives) in 
the CCVC words, we find 70 occurrences of the voiceless consonants 
as opposed to only 51 occurrences of the voiced consonants, which 
is what we expected in terms of fewer versus more articulators. 
Section Ai (bii): Voiceless versus Voiced Stops: 
Here we compare the impact of fewer versus more articulator 
on the voiceless and voiced stops in their frequency of usage in the 
monosyllabic words of Modern Standard Hindi. The actual 
occurrences of the opposing units are presented in Table 11-3 
below: 
Table 11-3 











































Comments on Table 11-3 
Comment 1: As seen in the last column in Table 11-3, of a total of 
3144 stops used in monosyllabic words, 1814 are voiceless and 
1330 are voiced. These figures show that although the voiceless 
and the voiced stops are competitively used in the Hindi 
monosyllabic words, there is a clear skewing in favor of the 
voiceless stops over the voiced stops. However, the margin of 
preference is slightly lower than that for the voiceless consonants 
(stops and fricatives combined) over their voiced counterparts, (cf. 
Table II-2) 
Comment 2: Among a total of 2385 occurrences of the stops in the 
CVC words, there are 1384 voiceless and 1001 voiced. This clear 
skewing in favor of the voiceless stops (with fewer articulators) and 
against the voiced stops (with more articulators) fully conforms to 
our expectations in terms of number of articulators. 
Comment 3: As seen in the CVCC column, of total of 670 stops 
used in monosyllabic words, 384 are voiceless and 286 are voiced. 
This clear skewing in favor of the less complex voiceless stops and 
their more complexes is justified in terms of the assimilative trait of 
the neighbouring units. 
Comment 4: Among the 89 instances of stops in the CCVC words 
we find 46 voiceless and 43 voiced occurrences. This clear skewing 
in favor of the voiceless stops and against the voiced stops can be 
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attributed to the preference in terms of fewer versus more 
articulators. 
Section Ai (biii) Voiceless versus Voiced Fricatives 
In tliis section we evaluate the impact of the fewer versus more 
articulators on the voiceless and voiced fricatives in their frequency 
of usage in the monosyllabic words of Modern Standard Hindi. The 
actual occurrences of the opposing units are presented in Table 
11-4 below: 
Table 11-4 










































Comments on Table 11-4 
Comment 1: As seen in the last column in the Table, of the total 
of 800 occurrences of the fricatives in the monosyllabic words, 640 
are voiceless and 160 are voiced. This vast skewing in favor of the 
voiceless fricatives is in conformity with our expectation in terms of 
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the human preference for phonological units produced by fewer 
articulators. 
Comment 2: In the syntagmatically simple CVC words, as seen in 
the Table, of the 514 occurrences of the fricatives in the 
monosyllabic words, 419 are voiceless and 95 are voiced. This vast 
skewing in favor of the voiceless fricative as against the voiced 
fricatives is due to the use of one more articulator namely, the 
glottis, used in their production. 
Comment 3: As shown in the Table in the CVCC words with 254 
fricatives, there are 197 occurrences of the voiceless fricatives and 
57 occurrence of the fricatives. This clear skewing in favor of the 
voiceless fricatives is justified from the view point of fewer versus 
more articulators. 
Comment 4: Of the total of 32 CCVC fricatives in the monosyllabic 
words, 24 are voiceless and 8 are voiced. This skewing is also in 
conformity with our expectation in terms of fewer versus more 
articulators. 
Section A2: Glottis as an Additional Articulator: Unaspirated 
versus Aspirated Stops 
The stops are characterized by the distinction of 
unaspiratedness aspiration. As the problem of aspiration in the 
aspirated stops (b^ d^ g^ etc.) is a very complex one, it will be taken 
up in other sections. Therefore, our analysis of unaspirated versus 
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aspirated stops is carried out here only in terms of the number of 
articulators. 
Whereas the unaspirated stops (p t k etc.) are produced by 
the supraglottal articulators (the labium, the apex, the dorsum etc) 
alone, the aspirated stops ph th kh.) are produced by an additional 
articulator namely, the glottis. The aspiration is formed by the puff 
of breath coming from the lungs through a particular maneuvering 
of the glottal articulator. 
The triangular configuration of the vocal folds forces the air 
through a small channel which produces aspiration as indicated by 
aspiration in Diagram 1-1. The aspiration so formed at the glottis is 
unaspirated. As a matter of fact, this aspiration brought forth by the 
glottal articulator, is superimposed on the unaspirated stops to 
produce the aspirated stops. This superimposition of aspiration 
makes the aspirated stops physiologically and acoustically more 
complex than their unaspirated counterparts. We, therefore, expect 
that the unaspirated stops would be favored over the aspirated 
counterparts would in terms of the human preference for the 
simpler, less complex phonological units. 
We now evaluate the impact of the glottis as an additional 
articulator, on the makeup of the units for the unaspirated and the 
aspirated stops and their frequency of usage in the word in Modern 
Standard Hindi. 
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First a word about the paradigmatic make up of the ppposing 
unaspirated and unaspirated stops. Theri8s[s a pawty--hi. thg^number 
of units for the unaspirated (p t t c k q) and the aspirated stops (ph 
th th ch kh) in Modern Standard Hindi. This parity in the number of 
units for the aspirated and the unaspirated stops does not indicate 
any favoring or disfavoring for either types, and as such, it neither 
validates nor invalidates our analysis. Therefore, we have to say 
into the syntagmatic context for the usage of the opposing unit with 
a view to ascertaining if the skewings observed there would 
conform to our expectations in terms of the human preference for 
phonological units with fewer articulators over those with more 
articulators. 
In Table 11-5, the frequency of usage for the aspirated and 
unaspirated and unaspirated stops, as they obtain in the 
monosyllabic words in Modern Standard Hindi. 
Table 11-5 
Frequency of Occurrence of the Unaspirated and Aspirated 
Stops In the Monosyllabic Words 
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Comments on Table 11-5 
Comment 1: As seen in the last column In the Table, of the 1895 
occurrences of the stops in the monosyllabic words, 1561 
occurrences are unaspirated and 334 are aspirated. This vast 
skewing in favor of the unaspirated and against the aspirated stops 
may well be attributed to the human preference for phonological 
units with fewer articulators over those with more articulators. 
Comment 2: As shown in Table 11-5, of the 1121 occurrences of 
stops in the CVC words, there are 905 occurrences of the 
unaspirated stops and 216 of the aspirated stops when monosyllabic 
words in entirety are compared with the unaspirated and aspirated 
stops, it may be observed that the skewing in favor of the 
unaspirated stops (with fewer articulators) is slightly lowered 
against the aspirated stops in the CVC words. This minute 
difference, however, does not affect or reduce the clear skewing in 
favor of the unaspirated stops in the CVC words in terms of the 
human trait for preference of fewer versus more articulators. 
Comment 3: As shown in Table 11-5, of the 685 occurrences of the 
stops in the CVCC words, 574 occurrences are unaspirated and 111 
are aspirated that is, there is a total skewing in favor of the 
unaspirated stops as compared to the aspirated stops which is 
attributed to preference for fewer versus more articulators. 
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Comment 4: As seen in the Table 11-5, of the 89 occurrences of 
the stops in the CCVC words, we find 82 occurrences of the 
aspirated stops and only 27 occurrences of the aspirated stops. This 
vast skewing in favor of the unaspirated stops and against their 
aspirated stops which is attributed to the preference for fewer 
versus more articulators. 
Section A3: Velum as an Additional Articulator: Oral versus 
Nasal Vowels 
As in Modern Standard Hindi, we have both nasal consonants 
and nasal vowels that are produced by the velum as the nasal 
articulators. Although the velum is traditionally considered a point 
of articulator, it is noteworthy that this supraglottal organ is 
sufficiently adroit to open and to close the passage to the nasal 
cavity. 
As shown in the phonological grid (Diagram 1-1), nasal 
consonants (m n n. fi 0) are produce by the velum at aperture 3, in 
combination with the relevant oral articulators and the voicing being 
provided by the larynx. 
As discussed earlier in section Ai, the voicing/voiceless 
distinctions are found in the stops and fricatives. The oral 
articulators are shared by the voiceless and voiced consonants 
(stops and fricatives), the voiced consonants are produced by the 
larynx as an additional articulator. 
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The nasal consonants nnay seenn to be nnore complex in that 
they are produced by three articulator the relevant oral articulator, 
the velum (nasality) and the larynx (voicing). However, the larynx 
should not be considered an additional articulator in the case of the 
nasal consonants because it is the essential tool or the basic feature 
for all the phonological units at aperture 3 and above. Therefore, 
the nasal consonant may well be taken on par with the voiced stops 
in terms of the number of articulators. 
Again, as seen in the phonological grid (Diagram 1"^), the 
nasal vowels (L:" U:" a:" etc.) are produced by the velum, the nasal 
articulator at aperture 3, in combination with the relevant oral 
articulator the medium ("front"), the front dorsum ("central"), and 
the back dorsum ("back") at aperture 3 through 9, and the glottal 
articulator at aperture 1 (for voicing) but it is noteworthy that the 
voice) is a necessary concomitant not only for the nasal vowels, but 
also for their oral counterparts. Thus, both the oral and nasal 
vowels have on investment in voicing). The nasal vowels are 
however, made more complex due to the addition of nasality) in the 
form of an extra articulator; velum. We, therefore, expect that the 
oral vowels should be preferred over the nasal vowels. 
We now evaluate the impact of the velum as an additional 
articulator on the oral and the nasal vowels in the makeup of the 
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vocalic units and their frequency of occurrence in the words, in 
Modern Standard Hindi. 
As seen in the phonological grid of Modern Standard Hindi 
(Digram 1-1), there are 20 vowels consisting of 10 oral vowels. 
(A I U i: u: e: o: a: ai.au) and 10 nasal vowel (A I 0 T: e: 6: 
a: ai au). We encounter a parity between the oral vowels (fewer 
articulators) and the nasal vowels (more articulators) which goes 
against our expectations. 
Although the complexity produced by the velum as an 
additional articulator does not show up in the paradigmatic makeup 
of the nasals vis-a-vis the oral vowels, we do encounter a vast 
skewing in favor of the oral vowels and against their nasal 
counterparts in their frequency of usage in the words. We now 
present the actual occurrences of these opposing vowels in Table 
11-6. 
Table 11-6 











































Comments on Table 11-6 
Comment 1: As seen in the last column in this Table, of the 2763 
vocalic occurrences in all the monosyllabic words, 2095 occurrences 
are oral and only 668, are nasal. This vast skewing in favor of the 
oral vowels and against the nasal vowels is justified in view of the 
use of an additional articulator, the velum, in the production of the 
nasal vowels. 
Comment 2: As shown in Table 11-6, of the 2213 vocalic 
occurrences in the CVC words, 1700 occurrences are oral and only 
513 are nasal. The figures conforms to our expectations in terms of 
the number of articulators. 
Comment 3: of the 469 vocalic occurrences, as shown in the CVCC 
column in the Table, we find 325 oral vowels and 144 nasal vowels. 
The figures conform to our expectations in terms of the human trait 
of fewer versus more articulators. 
Comment 4: of the Ql occurrences of vowels in the CCVC words, 
70 are oral 11 are nasal. That is, we encounter a drastic skewing in 
favor of the oral vowels as against the nasal vowel here. Again, this 
rather extreme disfavoring for the nasal vowels may well be 
attributed to the use of the velum as an additional articulator. 
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Section B: Proximate Point of Articulation versus Remote 
Point of Articulation 
Sounds produced by an articulator at the nearest point of 
articulation are preferred to sounds produced by the same 
articulator at some more remote point of articulation. 
As said earlier in chapter Ai, phonological units are produced 
by articulators singly or in combination with degree of apertures. 
The almost adroit point of articulation acts as passive participant in 
the production of phonological units. In the production of 
consonants (units of aperture 0, 1, 2 and 3), the articulator has to 
make contact with the point of articulation. The point of articulation 
may be an adjacent place or it may be a distant place. The contact 
of articulator with a remote or distant point of articulation requires 
fine and precise coordination, because to make a contact at a 
remote point of articulation, the articulator has to move farther and 
even to stretch, which leads to muscular tension. As we have been 
viewing in this chapter, precise coordinations are avoided by human 
beings, therefore, we anticipate disfavoring of phonological units 
produced by the contact of an articulator with a remote point of 
articulation vis-a-vis those units which are produced by the same 
articulator at some adjacent point of articulation. 
In Modern Standard Hindi, the apex of the tongue, being most 
adroit articulator among all lingual articulators and labium (cf. 
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chapter I section C), comes in contact with two separate points of 
articulation, namely, dentum and palatum to produce two series of 
stops and liquids. When apex blocks the air at dentum the resulting 
units are called apico-dentals, when apex contacts by curling back 
to block the air palatum it produces apico-palatal units, apico-
palatal units are traditionally know as "retroflex sounds". As we 
know, palatum is a distant place for apex as compared to dentum. 
Therefore, the apico-palatal units will require fine coordination in 
their articulation as compared to the apico-palatal units and as 
such, they will be disfavored to their apico-dental counterparts. 
The explanation of the skewing for apico-dental and apico-
palatal consonants is taken up in two sub-sections below. In section 
Bi, we examine the phonological grid of Modern Standard Hindi to 
look for favoring or disfavoring in the number of phonological units, 
with regards to proximate point of articulation. B2 proximate versus 
remote point of articulation and the occurrences of the phonological 
units. 
Section Bi: Proximate versus Remote Point of Articulation 
and Phonological Grid of Modern Standard Hindi 
When we look at the phonological grid of Modern Standard 
Hindi (Diagram 1-1), we find that the apico-palatal units are found 
at apertures 0 and 3 only, while the apico-dental units appear at 0, 
2 and 3 apertures. There are total of 9 apico-dental and 8 apico-
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palatal consonantal units in the phonological paradigm. We find that 
the number of apico-palatal units are less then their apico-dental 
counterparts, and this skewing is definitely due to the fact that 
apico-palatal consonants are produced by the contact of apex at a 
distant place (palatum) and requires fine and precise coordination. 
There are 4 (t th d dh) apico-dental stops and 4 (t th d dh) 
apico-palatal stops at aperture 0. There is a parity between the 
here, which is neither against nor in favor of the criterion under 
study. 
The two nasals at aperture 0, show 1 apico-dental and 1 
apico-palatal units. Here again we find a parity between the two 
categories. 
Of the two apical fricatives (s and z) at aperture 2, both of 
them are apico-dental. Thus, we encounter a total skewing in favor 
of the apico-dental and against the apico-palatals. The absence of 
any apico-palatal fricatives in the phonological paradigm of Modern 
Standard Hindi may well be attributed to the human trait of 
avoiding the difficult task of producing any "retroflex sibilant" at 
aperture 2. It is noteworthy that the "retroflex sibilant" s did exist 
in Sanskrit. However, it has totally eliminated in Urdu and Hindi. 
Among the 5 apical liquids at aperture 3, there are only 2 
apico-dentals ( I r), and 3 apico- palatals ( I r r h ) . This disparity in 
the number of units between the apico-dental and apico-palatal 
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liquids is contrary to our expectations. It nnay be noted here tliat 
tlie apico-palatal (I) is only a marginal phonological unit that does 
not occur at all in the monosyllabic words being used for the 
statistical analysis in the present study. Further, the apico-palatal 
rh occurs in only a few monosyllabic words. In contrast, the apico-
dental I and r are still preferred over the apico-palatals in the light 
of the above explanation. 
In the light of the discussion above, we can reasonably 
assume that despite some problems with regard to the number of 
units, the apico-dental consonants are actually favored over the 
apico-palatal consonants in the Modern Standard Hindi. 
Section B2: Proximate versus Remote Point of Articulation 
and the Occurrence of Phonological Units 
Now we compare the frequency of occurrences of the 
opposing apico-detnal and apico-palatal consonants in Table 11-7, 
to evaluate the impact of the human trait pertaining to prominate 
versus remote point of articulation. 
Table 11-7 
Frequency of Occurrence of the Apico-dental and Apico-










































Comments on Table: I I - 7 
Comment 1 : As shown in the last column of the Table above, of 
the 2856 occurrences of the consonants in the monosyllabic words, 
2264 are apico-dental whereas only 592 are apico-palatal. We 
encounter, a clear skewing in favor of the apico-dental and against 
the apico-palatals in their overall usage of the opposing consonants 
in the words. 
Comment 2: As seen in the column for CVC words, of the 1992 
occurrences of the apical consonants, there are 1508 occurrences of 
the apico-dental and only 484 occurrences of the apico-palatal. This 
vast skewing in favor of apico-dental consonants (proximate point 
of articulation) is further increased as compared to the apico-
palatals (remote point of articulation) among the CVC in the 
monosyllabic words. 
Comment 3: Among the 738 occurrences in the CVCC words, 643 
are apico-dentals and 95 are apico-palatals consonants. This drastic 
skewing in favor of the apico-dental and against the apico-palatal 
consonants, is partly brought about by the human trait of preferring 
the proximate place of articulation over a remote place of 
articulation. 
Comment 4: As seen in CCVC column in the Table above, of the 
126 apical occurrences in the monosyllabic words, 113 are apico-
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dental consonants and 13 apico-palatal consonants. This figure fully 
conforms to our expectations. 
Section C: Assimilative Trait of Neighboring Phonological 
Units 
The phonological units of a language are combined to form 
signal-meaning units (signes). The phonological units are marked 
by the distinction of articulators, apertures, points of articulation, 
relative adroitness of articulators and their muscular tension. 
Phonological units may also differ in the use of additional 
articulators for V(oicing), A (Spiration),, or N(asality). To exemplify, 
St share two features of articulation - the apex articulator and 
voicelessness. On the other hand, a combination of the two units g 
and t do not share such features, since g is a front-dorsal voiced 
unit whereas it is a voiceless apex unit. If two successive segments 
are very different from each other then fine and precise 
manipulation of articulators are required to distinguish these 
segments. However, in two successive phonological units e. g st 
that share some features of articulation, are combined, then, it is 
easier to carry on without such precise manipulation of articulators. 
Keeping in view general disfavoring of human beings for fine and 
precise coordination, we may expect favoring for the combination of 
phonological units, sharing same features of articulation to be 
favored. 
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The impact of assimilative trait is manifest in the combination 
of phonological units in the word. The fine precisely coordinated 
movement of articulator is avoided by making certain phonological 
changes in the neighboring phonological units, such as assimilation, 
devoicing, etc. as a result of which these neighboring segments 
become similar. 
For the explanation of the assimilative trait in monosyllabic 
words in Modern Standard Hindi, we compare the occurrences of the 
phonological units in terms of the assimilative human traits of 
human beings in section Ci. 
Section Ci: Assimilative Traits and the Occurrences of the 
Phonological Units. 
Assimilative traits as they appear in the monosyllabic CVC and 
CVCC words in Modern Standard Hindi, in the occurrences of 
voiceless, voiced and nasalized phonological units. 
1) Initial Voiceless Stops + Final Voiceless Stops 
Total Number of Words = [1384]. 
2) Initial Voiced Stops + Final Voiced stops 
Total Number of Words = [1001]. 
3) Initial Voiceless Stops + Final Voiced stops 
Total Number of Words = [1045]. 
4) Initial Voiced Stops + Final Voiceless stops 
Total Number of Words = [1340]. 
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5) Initial Voiceless Fricatives + Final Voiced Fricatives 
Total Number of Words = [288]. 
6) Initial Voiced Fricatives + Final Voiced Fricatives 
Total Number of Words = [95]. 
7) Initial Voiceless Fricatives + Final Voiceless Fricatives 
Total Number of Words = [419]. 
8) Initial Voiced Fricatives + Final Voiced Fricatives 
Total Number of Words = [226]. 
The number of CVC words for occurrence of initial voiceless and 
final voiceless units are more than those of initial voiceless and final 
voiced units. Similarly, the number of initial and final voiced units is 
more than that of either initial voiceless and final voiced units or 
initial voiced and final voiceless units. Thus, in the CVC words 
voiceless units occur with voiceless units and voiced units occur with 
voiced units. 
The actual occurrence of the final consonant cluster in the 
CVCC words of Modern Standard Hindi are now presented below. 
1. Voiced Fricatives + Voiceless Stops = 5 1 
Voiced Fricatives + Voiced Stops = 0 
2. Voiceless Fricatives + Voiced Stops = 2 
Voiced Fricatives + Voiceless Stops = 0 
Thus, we find that voiceless fricatives mostly occur with 
voiceless stops and voiced fricatives with voiced stops. 
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Assimilative trait can also be seen in the occurrence of 
nasalized vowels in CVC and CVCC words. In CVCC words, all 
vowels that appear before nasal consonants are nasalized. In the 
CVC words too, we also encounter a favoring for nasalized vowels 
before nasal consonants. We present below occurrence of nasalized 
vowels before nasal and non-nasal consonants. 









'ftn. N^  = C^  of the CVC^C^ words 
N^ = C^ of the CVC^C^ words 
C= any consonant (p, t, c, s, etc) 
N= nasal consonant (m, n, etc.) 
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Section D: Aperture Change and Combination of Phonological 
Units: 
In this section, we examine the syntagmatic organization of 
phonological units of Modern Standard Hindi in view of the claim 
that in successive segments, large changes of aperture are 
preferred over small changes of aperture. 
Phonological units cohere to form larger segments. Greater 
changes of aperture are likely to be preferred in successive 
segments. For, it provides greater freedom of movement for 
articulators and therefore less precision of control is required in the 
articulation of these segments. The segments produced by a small 
change of aperture, on the other hand, involves greater precision 
and control. Thus, therefore, there is a general disfavoring for small 
changes of aperture. We analyze the effect of the degree of 
aperture change on the combinatory pattern of Modern Standard 
Hindi phonological units in the monosyllabic words is taken up in the 
following subsection below. 
Section D l : Large Aperture Change versus Small Aperture 
Change: CVC versus CVCC and CCVC Words: 
In this section, we compare the potential and actual number 
of CVC, CVCC and CCVC words. 
The potential and actual number for CVC, CVCC and CCVC 
words are presented in the Table. 
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Table I I - 8 
Potential and Actual Number of Monosyllabic Words in 
Modern Standard Hindi 
Total Number of Consonant 














2213 (6-58% of 33620) 
469 (0.03% of 
1378420) 
81 (0.005% of 
1378420) 
2763 
Comments on Table : I I - 8 
Comment 1: As seen in the Table, the total number of consonants 
for Modern Standard Hindi is 41 and the total number of vowels is 
20. Given the total number of consonants (41) and vowels {20), the 
potential number of the CVC words is 33620 and the actual turnout 
is 2213 (6.58% of 33620). For CVCC and CCVC words the potential 
number is 1378420 but their actual number is much lower than the 
CVC words. 
The actual number of CVC and CCVC words is 469 (0.03% of 
1378420) and 81 (0.005% if 1378420), even a cursory glance at 
the Table for the actual and potential number for CVC, CVC and 
CCVC words shows a clear preference for the CVC words, because 
the CVC words appear in absolute majority. 
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Comment 2: The preference for the CVC words is caused by the 
maximum change of aperture in successive segments. In CVC 
words, there is a maximum change of aperture from constriction (0, 
1, 2, 3) to opening (4, 5, 6, 7, 8), then back to constriction. On the 
other hand, in CVCC and CCVC words, the initial and the final 
clusters demand for small changes of aperture (from consonant to 
consonant). Therefore, the CVC words which involve large changes 
of aperture in the successive segments are preferred over the CVCC 
and the CCVC words in Modern Standard Hindi. 
Section E: Human Behavior Justification of the Phonological 
Grid of Modern Standard Hindi. 
In this section, we deal with the psychological (human 
behavior) factors which provide reinforcement to the validity of the 
phonological units in Modern Standard Hindi, which is primarily 
established by physiological mechanism in chapter 1, Diagram 1-1). 
A common trait of human behavior in the form of a principle 
is; 
" I t is easier to learn the use of a smaller number of tools than 
a larger, and up to a certain point it is easier to learn to perform a 
given task by combining the resources of tools with which one is 
familiar than by learning to use a new tool" (Diver: lecture-notes). 
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The makeup and distribution of the phonological units of a 
language are thus nnotivated by the above principle. The discussion 
follows: 
"It is well-known that the phonological system tends to be an 
organization of a relatively small number of units used in varying 
combinations, rather than collection of a relatively large number of 
non-combining phonological units" (Diver: lecture-notes). 
It is to be pointed out here that, the phonological paradigm in 
Modern Standard Hindi consists of 61 phonological units; 41 
consonantal and 20 vocalic (cf. Diagram 1-1). It is these rather 
smaller number of distinct units that combine and permute to form 
the entire inventory of signal meaning pairs (signes) of Hindi. This is 
one way in which human languages minimize the effort on the 
specific part of memory. The concept of "double articulation", 
developed by Andre Martinet is utilized in the form of economy 
achieved in the formation of signals. 
Moreover, the phonological units in their entirety are formed 
by the combination of a relatively small number of apertures and 
articulators. To be precise, we have only 9 degrees of apertures 
(0, 1,1V2, 2, 3, 4, 5, 6, 7, 8) and 8 articulators (tabium, apex, 
medium, front-dorsum, back-dorsum, post-dorsum, velum and 
glottis). 
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Furthermore, alongwith the psychological mechanism, the 
human behavior principle provides a rationale for the asymmetrical 
nature of the grid. The number of units produced with less effort 
and precision exceed those units that are more complicated 
physiologically and which require more precision and control in their 
production. 
It is to be noted that though we here deal with the human 
behavior justification for the lack of symmetry in the number of 
units placed on the various intersection of the axis of articulators 
and apertures in the grid, it is beyond the scope of present research 
to explain the absence of each potential phonological unit. We will 
takeup only those gaps or holes that are found relative to some 
existing phonological units in the grid (Diagram 1-1) 
1. Scarcity of the Phonological Units at Aperture 1: 
There are only 2 phonological units, f and v that appear at 
aperture 1 as opposed to 5 units at aperture 2. For the perforated 
surface of the teeth is ideally suited to produce fricatives by 
releasing air stream through a very restricted channel whereas the 
palate or the lip at the place of articulation provide air tight contact 
which is not suitable for the production of fricatives. Therefore, 
members of the first degree of apertures using the teeth as place of 
articulation are preferred to those using the palate (or the lip) as a 
place of articulation. 
97 
2. Absence of Voiced and Aspirated Stops Relative to Post-
Dorsal q: 
As seen in the phonological grid of Modern Standard Hindi 
(Diagram 1-1), q occurs as a voiceless, unaspirated post-dorsal stop 
and in the absence of its voiced or aspirate counterparts. The non-
occurrence of the more complex voices stop with post-dorsal 
articulator can be attributed to the use of more articulators. 
3. Two Axes for Apex in Opposition to One Each for Other 
Articulator: 
The human behavior interplay can also be seen in the 
asymmetrical use of articulators in forming the phonological units. 
Of all the suppraglottal articulators only by the most adroit apex is 
conveniently used, to make dual distinct of "dental versus" 
retroflex" consonants by the speakers of many Indian languages. 
It we look at the phonological grid of Modern Standard Hindi, 
it becomes clear that the apex keeps distinction of articulation at 
two points (dentum and palatum), on aperture 0 and 3, the use of 
the apex on two distinct points is attributed to the greater 
adroitness of apex among all the lingual articulators (medium and 
dorsum). 
We may therefore conclude that the human behavior 
orientation provides reinforcement for the validity of the 
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phonological grid of Modern Standard Hindi, earlier established in 
ternns of the physiological mechanism. 
Section F: Summary and Conclusions 
In this section, we summarize our findings as a whole for this 
chapter. 
Section A, we have taken up the impact of the human 
preference of fewer versus more articulators in the formation of the 
phonological units and their usage in the words in Hindi. We expect 
the phonological units of Hindi, in the production where fewer 
articulators are involved, to be greater in number and more 
frequently used vis-a-vis those units produced by more articulators. 
The three main dichotomies among the phonological units of 
Modern Standard Hindi brought about by the use of an extra 
articulator, are voiced versus unaspirated stops, and oral versus 
nasal vowels. And through the actual frequency counts of these 
opposing dichotomies of units, we have successfully demonstrated 
that their paradigmatic make up and the syntagmatic distribution 
clearly conforms to our expectations. 
In section B, the second type of phonological skewing is 
explained in terms of the apico-palatal units being disfavored over 
the apico-dental consonants. It has been shown that it is easy for 
apex to contact dentum, at adjacent point of articulation. Thus, 
apico-palatal consonants require greater precision and are 
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disfavored to their apico-dental counterparts. The disfavoring for 
apico-palatal consonants have been shown by comparing number of 
units and frequency counts of apico-dental and apico-palatal 
consonants. 
In section C, we have evaluated the impact of the assimilative 
trait of neighboring phonological units that are manifest in the 
combinatory phonology of Modern Standard Hindi. As noted, the 
fine and precisely coordinated movement of the articulator is 
avoided by making certain phonological changes in the neighboring 
phonological units. The occurrence of phonological units is, in most 
cases, conditioned to their environments. Thus, voiceless 
phonological units occur mostly with voiced consonants. It has been 
amply demonstrated through the actual frequency counts that the 
syntagmatic distribution of phonological units is clearly motivated 
by the assimilative trait, and therefore this skewed distribution fully 
conforms to our expectations. 
In Section D, we decrease the human trait of preferring large 
changes of apertures over small changes of apertures. It has been 
argued that large change of aperture requires less precision of 
movement, as a result they are favored over small changes of 
apertures because they require fine and precise movements and 
coordinations. We, therefore, compared the potential and actual 
number of CVC, CVCC and CCVC words and demonstrated clearly 
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that the CVC words which involve large changes of aperture are 
drastically favored. This is perfectly in conformity with our 
expectations. 
In section E, we have shown that human behavior orientation 
provides reinforcement to the validity of phonological units in the 
grid (Diagram 1-1), established in terms of physiological mechanism 
in chapter 1. The phonological skewings in the grid have been 
explained in view of the human preference for physiologico-
acoustically simpler, less complex phonological units. In this regard, 
we have argued that the absence of voiced and aspirated stops, 
relative to post dorsal 9, is motivated by the human behavior 
orientation, particularly, the human behavior preference for fewer 
articulators. Furthermore, we have demonstrated that asymmetrical 
use of articulators in the formation of phonological units can also be 
explained in terms of human behavior. We have also justified the 
use of the most adroit apex to make the dual distinction between 
the "dental" and the "retroflex" among the consonants (stops) and 
(liquids) in Modern Standard Hindi. 
To Conclude: 
1. The use of an extra articulator is disfavored in terms of 
human behavior because it requires additional efforts on the 
part of speaker. Thus, the phonological units produced by 
fewer articulators are preferred over those produced by more 
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articulators, voiceless versus voiced, unaspirated versus 
aspirated and oral versus nasal vowels, etc. 
2. The apico-dental consonants with proximate place of 
articulation are preferred over the apico-palatal ("retroflex) 
consonants with the remote place of articulation. Both in the 
number of units and in the frequency of usage. 
3. The neighboring phonological units become similar in view of 
the assimilative trait to avoid the precisely coordinated 
movement of articulator. 
4. A comparison of CVC, CVCC and CCVC, words is made 
through frequency counts to look that the CVC words are 
highly preferred Furthermore, large changes of aperture are 
preferred over small changes of aperture. 
5. The human behavior orientation provides reinforcement of the 
validity of the phonological units in the grid. 
I^fe of Communication 
y^odem standard l-findi 
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C H A P T E R - I I I 
ROLE OF COMMUNICATION IN THE 
PHONOLOGY OF MODERN STANDARD HINDI 
In the present chapter, the phonological analysis of Modern 
Standard Hindi has been carried out in terms of communication as a 
source of classification and organization. It is to be pointed out that 
the characteristics and distribution of the phonological units are not 
only determined by physiological and human factors, but it is 
greatly influenced by the communicative factor. Language, is a 
medium of communication, hence, communication lies at the very 
heart of linguistic structure. 
The incorporation of meaning in the phonological analysis was 
made through the concept of "functional load" and "functional yield" 
by Andre Martinet (Martinet 1955: 193) He claims that function 
plays a significant role in the makeup of the phonological structure. 
He further states that the factors of functional importance exert 
influence on both the paradigmatic and the syntagmatic aspects of 
phonological units. 
It may be noted parenthetically, the term "function" Is loaded 
with various connotations, therefore, the term communication is 
used instead in Columbia School linguistics. 
In traditional American phonemics, phonemes are formally 
identified through the distributional, substitutional criteria; but here 
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too, resort to communication is made as a short cut in the discovery 
of phonemes through minimal pairs. But the fact remains that 
traditional phonemicists do not recognize communication as a 
governing principle in phonology. In fact, they consider meaning to 
be taboo in phonemic analysis. 
In the present work, thus, we do not have to apologize for 
using meaning in phonological analysis. For, meaning flows directly 
from communication, an orienting principle for the Columbia School 
phonology. 
We have divided this chapter on communication into four 
sections. In section A, we deal with the effect of communication on 
the paradigm of the phonological units. In section B, dealing with 
the combinatory phonology, we evaluate the impact of 
communication on the syntagmatic distribution of the phonological 
units in Modern Standard Hindi. In section C, we analyze homonymy 
as a communicative problem. Finally, we present summary and 
conclusions in section E. 
Section A: Impact of Communication on the Paradigm of 
Piionological Units. 
In this section, we will evaluate the impact of communication 
on the paradigmatic relation of the phonological units of Modern 
Standard Hindi. 
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Phonological units of Modern Standard Hindi were presented 
in Diagram 1-1 in terms of physiological factors. Further, it has also 
been mentioned there that the phonological units are primarily 
determined on the basis of distinctiveness in meaning 
(communication). It may be pointed out that the phonological units 
presented in the grid, correspond to their relevant axes of 
articulators and apertures. Therefore, a total of 61 phonological 
units are established for Modern Standard Hindi, of which 56 are 
phonemes and 5 are positional variants. 
These 56 phonological units established with an implicit use of 
the "phoneme principle" in chapter-I, are explicitly established 
through contrasting them in minimal and pairs, resulting in a 
change of meaning, in this way we can show the role of 
communication in the distinctiveness of the phonological units 
established through the "phoneme" principle. 
In section Ai, we present the "phonemic inventory" of Modern 
Standard Hindi. In section A2, we provide the communicative 
justification of these phonemes in terms of communicative 
(phonemic) contrasts, both consonantal and vocalic, through 
contrasting them in minimal and sub-minimal pairs 
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Section A l : The Phonemic Inventory of Modern Standard 
Hindi. 
The consonantal phonemes are arranged in terms of the 
"points of articulation" and "manner of articulation". The vowel 
phonemes are classified in terms of the "part" and "height" of the 
tongue raised. Thus, the inventory of phonemes is generally 
presented with reference to physiological parameters. 
The 56 phonemes of Modern Standard Hindi are 
systematically presented in the phonemic inventory presented in 
Diagram I I I - I below. 
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CONSONANTAL PHONEMES 























t t h 
d dh 
c cj 

























































Comments on Phonemic Inventory 
As shown in the diagram above, of the 56 phonennes in 
Modern Standard Hindi, there are 36 consonants and 20 vowels. 
The consonants are divided on the basis of the manner of 
articulation into stops, fricatives, nasals, laterals, trill, flopped and 
semi vowels. In terms of the point of articulation, on the other 
hand, they are classified into bilabials, labio-dental, dentals, 
retroflex, palatal, velar, uvular and glottal consonantal phonemes. It 
may here be pointed out that the liquids, I r w y, are placed in 
different rows with reference to their mode of production, i.e. 
"laterals" "trills" or "semi-vowels". The vocalic phoneme can be 
divided into three classes: long vowels, short vowels, and 
diphthongs. All vowels are classified in terms of the part of tongue 
raised, the height of the tongue, raised and position of the lips, into 
three categories, namely, the "front unroudned", the central 
unrounded", and the back rounded". 
Section A2: Phonemic Contrast 
In a language, the phonemes are traditionally established on 
the basis of contrast in minimal and sub-minimal pairs, resulting in 
a change of meaning. To establish contrast, we have employed 
some randomly selected bisyllabic and longer words besides utilizing 
monosyllabic words. 
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It is to be pointed out that in our presentation of the 
phonennic contrast, we have dealt with the consonantal contrasts, 
first followed by the vocalic contrast. Furthermore, the contrast of 
individual units Is restricted to only those units that are closely 
opposed to each other. Nevertheless, in principle the individual 
units are interrelated with all other units in the grid. 
It is to be noted that the phonennic contrasts are restricted to 
the communicative important initial position of the word. We have 
tried to provide pairs in word final position as far as the vowels are 
concerned. On the other hand, we can have only one position in the 
monosyllabic words treated here. 
Section Ay (a): Consonantal Contrast 
In this section we contrast the consonantal units of Modern 
Standard Hindi in minimal and sub-minimal pairs. A list of the 
contrasted pairs is presented below: 
Consonantal Contrast 




















































































































































































































of the lip 
load 
extreme tip 




I l l 
























































Six-Way Contrast of Stops (Articulators) 
P/t/t/c/k/q P/t 
t / t 
t /c 
pi:s 












































































































































































































Stops and Fricative Contrast 












































































































































































































































































Section AzCb) Vocalic Contrast: 
The vocalic units of Modern Standard Hindi are contrasted in 
minimal and sub-minimal pairs. 
A list of the contrasted pairs is presented below: 
Contrast of Medial and Labio-Dorsal Vowels: 
Opposing 
i:T:, I I , e:e: 








































































Front Dorsal Versus Labio Dorsal Vowels 

























Short versus Long Vowels 
I I , AA, UU 


























































Oral Versus Nasal Vowels 
I i: e:, A a: u: 
Uo: 


























tense form of 
sharpen, whet 
screech of a 
parrot 








tail (of a beast) 
stand off 
tail 




Monophtongs versus Diphthongs 
e: o: a:, e:6:a: 














































paun tliree quarter 




























Section B: Impact of Communication in Combinatory 
Phonology: 
In the preceding section, namely, section A, we established the 
phonemes of Modern Standard Hindi as the minimal units of 
communication. These phonemes were paradigmatically placed in 
the phonological grid (cf. section) in terms of their physiologico-
acoustic substance. In this section we justify the impact of 
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communication in the syntagmatic relation of the phonological units 
of Modern Standard Hindi to be presented in section Bi, B2 and B3. 
Section Bi: Pairs of Words with the Same Phonological Units 
in Reverse Order: 
It is noticed from the data of monosyllabic words collected 
that most of the CVC words begin and end with a consonant. There 
are only a handful of words in which the initial or final consonant 
becomes zero. 
It is interesting to note that there are many instances in 
Modern Standard Hindi, where an interchange of the initial and 
final consonants result in drastic changes in meaning. This 
syntagmatic interchange of consonantal units such as C1VC2 and 
C2VC1 may represent two well-defined words with entirely different 
meanings. This syntagmatic interchange of consonants can be 























































Plural and oblique 




sound made by 
dripping liquid or 
falling fruits 














































tenth month of the 
winnowing basket 
soup 
a knuckle, the space 
between any two 
joints of a finger 
seedling 
screw 



































































































































t i : j 


































































































































































































performance with the 
legend of Krishna 































The words list of Modern Standard Hindi are very good 
examples of communicative economy achieved through combinatory 
phonology. It may be noted that, we get two words having different 
meanings by employing the same number of phonological units in 
the reserve order. Although our word list includes only selected 
monosyllabic words, a fuller utilization of phonological units in 
different order with change in meaning, can be seen in the 
organisation of polysyllabic words in Modern Standard Hindi. It is to 
be pointed out that the concept of communicative economy through 
combinatory phonology is fully developed in terms of "double 
articulation" of language by Andre Martinet (1964: 22-24). 
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Section B2: Communication and the CVC, the CVCC, and CCVC 
Words: 
Unlike the CVC words, the cluster words require greater 
precision of control in their production because there are nnore 
phonological units for coordination. It is therefore excepted that 
CVC words should be preferred over CVCC and CCVC words. The 
actual numbers and their respective percentages are presented in 
the Table I I I - l : 
Table III-1 















Comments on Table III-l 
As shown in the table, of the 2763 monosyllabic words in 
Modern Standard Hindi, 2213 are CVC, 469 CVCC and Bl CCVC 
type. That is, there is a clear preference for the CVC words and 
against the CVCC and CCC words. Although this skewing is mainly 
motivated by human behavior, it is also supported by 
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communication because of tine less communicative load at the end 
of the word. It may also be noted that fewer units are favored over 
greater number of phonological units in the formation of words. 
Thus clusters which are produced with greater number of units 
having more phonological distinctions are disfavored in terms of 
both human behavior and communication. 
Section B3: Communicative Load: Initial versus Final Position 
in the Word: 
Communication has a vital role to play in the combinatory 
phonology of a language. It Is well known experience that the 
beginning of the word carries greater communicative load than does 
the end of the word. The communicative load decreases as we move 
from the initial to the final position of the word. We expect the 
maximum utilization of the phonological units in the word initial 
position. We, therefore, except these units to be selectively 
underutilized at the final position of the word. 
In this section, we will be making an attempt to evaluate the 
impact of communication in the combinatory phonology of Modern 
Standard Hindi. We now examine the occurrences of various 
categories of consonants in the initial and final positions of the 
word. It may be pointed out that we have limited our analysis to 
the CVC words only. 
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Section B3 (a) : Communicative Load and tlie Hierarchy of 
Adroitness of Articulators: 
The effect of the hierarchy of adroitness of articulators on 
both the paradigmatic and syntagmatic distribution of the 
phonological units of Modern Standard Hindi was assessed earlier, 
(cf. Chapter - I , Section B). 
Physiologically, it is shown that the apicals articulated by the 
nnost adroit apex were most favored, followed by the labials and the 
dorsals, produced by the more adroit labium and dorsum, medials 
produced by the less adroit medium, and the post-dorsals produced 
by the least adroit post-dorsum. 
In the present section we make an attempt to look at the 
effect of communicative load on the distribution of the phonological 
units of Modern Standard Hindi, in the initial and final positions of 
CVC words in terms of this hierarchy. 
It is well known that the phonological units carry more 
communicative load at the beginning of the words than at the end 
of the word. Given this communicative need, we expect a 
competitive use of the phonological units in the word initial position. 
On the contrary, a selective use of these units is expected in the 
word final position. 
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In the following subsections, we exannine the communicative 
impact on the relative preference for the consonantal units, the 
stops, the fricatives, the nasals and, the liquids in the initial and 
final positions of the words in terms of the hierarchy of adroitness of 
articulators. 
Section 63(31): Impact of Communication on the Relative 
Preference of the Consonantal Units in Terms 
of Articulators in the CVC Word 
It has already been discussed earlier (cf. Chapter - I ) , section 
B), the syntagmatic distribution of the phonological units are also 
affected by the hierarchy of the adroitness of articulators. That is, it 
has an impact on the frequency of occurrence of the apical, labial, 
dorsal, medial and post-dorsal units. These units are arranged in 
this order according to their preference in terms of the hierarchy of 
adroitness of articulators. Now we assess the distribution of 
consonantal units from the viewpoint of communication in the initial 
and final positions of the CVC words in terms of articulators through 
Table - I I I -2. 
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Table III-2 
Frequency of the Consonantal Units in the Initial and Final Positions in 



































































Comments on Table 111-2 
Comment-1: As shown In the last column in the Table above, of a 
total of 4042 occurrences of the CVC consonantal units (stops, 
fricatives, nasals and liquids), there are 1992 apicals, 823 labials, 
658 dorsal, 559 medials and 10 post-dorsals. These figures fully 
conform to our exceptions in terms of the hierarchy of the 
adroitness of articulators. (For details cf. Chapter-1, Section B). 
Comment-2: As shown in Table 111-2, of the 2027 occurrences of 
consonants in the initial position of the CVC words, we have 811 
138 
apicals, 575 labials, 294 dorsals, 342 medials and 5 post-dorsals. In 
this communicatively important initial position of the word, these 
five types of consonants are competitively utilized, which is in 
conformity with our exception in terms of communication. It may be 
noted that whereas both communication and hierarchy of the 
adroitness, dictate that the labials 575 and the dorsals 294, should 
be equally utilized in the Initial position of the word, the former 
outnumber the latter. This rise in the frequency of usage of the 
labial units in comparison to the dorsal units is justified by vision, 
where the labials are always preferred in the initial position of the 
word (cf. Chapter-V, Section A). 
Comment-3: As seen in the Table above, of the 2015 occurences 
of consonants in the final position of the CVC words, we have 1181 
apicals, 248 labials, 364 dorsals, 217 medials and 5 post-dorsals in 
this communicatively less important position of the word. It is 
noteworthy that there is a strong impact of the hierarchy of 
adroitness of the articulator in the distribution of these types of 
consonantal units. 
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Section B3 Caii): Impact of Communication on tlie Relative 
Preference of the Stops in Terms of 
Articulators in the CVC Words: 
Here, we will compare the frequencies for the apical, labial, 
dorsal, medial, and post-dorsal stops in the initial and final positions 
with a view to evaluating the impact of communication. In Table 
111-3, we give the actual occurrences of the opposing stops in word 
initial and final positions: 
Table: III-3 
Frequency of the stops in the Initial and Final Position in the 




































































Comments on Table I I I - 3 
Comment-1: As shown in the last colunnn in the Table above, of a 
total of 2385 occurrences of stops in the CVC words, we have 871 
apicals, 512 labials 595 dorsals, 397 medials and 10 post-dorsal. 
That is, the frequency of occurrence for all the five types of stops 
fully conforms with our expectations in terms of the scale 
relationship. 
Comment-2: When we examine the figures for initial position of 
the words, we find that the skewing we get there also respond to 
the high communicative load attributed to the beginning of the 
word. In fact, of all the stops with 1264 occurrences in the initial 
position of the word, the labial stops occur most frequently with 383 
occurrences followed by the apical stops which have a slightly lower 
352 occurrences. Besides, physiology and communication, vision 
also accounts for the increased frequency of the labials 
(cf. chapter-V). 
Comment-3: As shown in the Table above, of the 1121 
occurrences of stops in the final position of the CVC words, there 
are 519 apicals, 129 labials, 321 dorsals, 147 medials and 5 post-
dorsal. In this communicatively less important, position it is 
noteworthy that there is a strong impact of the hierarchy of 
adoritness of articulators in the distribution of the stop types. We 
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expect that the more favored apical stops and front dorsal stops will 
be additionally favored, whereas the less favored medial stops will 
be additionally disfavored. Further, it may be pointed out that the 
extraordinary skewing against the labials stops is brought forth 
jointly two factors, the minimum communicative load and the 
inverse impact visibility of the labia. 
Section B3 (aiii): Impact of Communication on tlie Relative 
Preference of tlie Fricatives in Terms of 
Articulators in the CVC Words: 
In the present section, we gauge the impact of 
communication on the distribution of fricatives In the initial and final 
positions of the CVC words in the Modern Standard Hindi. The actual 
occurrences of the fricatives in the initial and final positions of the 
word are given in the Table III-4 below: 
Table - III-4 
Frequency of Fricatives in the Initial and Final Positions in 




































































Comments on Table I I I - 4 
Comment-1: As shown in the last column in the table above, of the 
514 fricatives in the initial and final positions of the CVC words in 
Modern Standard Hindi, we have 286 apicals, 88 labials, 25 dorsals 
and 115 medials. These figures fully conform to our expectations 
except for the rise ia the figures for the medials which goes against 
the hierarchy of articulators. This skewing can be explained by the 
fact that most of the Perso-Arabic words used in Modern Standard 
Hindi, begin and end with the palatal fricative s. There is a total 
skewing against the post-dorsal which is the least adroit on the 
scale. 
Comment-2: In the initial position, since the communicative load is 
high we except a fairly good competition between different units in 
Modern Standard Hindi. 
Thus, of a total 317 fricatives there are 177 apicals, 55 
labials, 18 dorsals and 67 medials are encountered. 
Comment-3: As seen in the table above, of the 197 occurrences of 
fricatives in the final position of the CVC words, there are 109 
apicals, which is very competitive use of the apicals which are pr 
oduced by the more adroit apex. The 33 labials, and 7 dorsals, do 
show that these less favored units are being selectively utilized in 
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the word final position. The medials compete with the labials and 
the dorsals. This is probably because many words of Perso-Arabic 
origin have retained their original form in usage in Modern 
Standard Hindi, as they begin and end with the medial fricative s. 
Section B3 (aiv): Impact of Communication on the Relative 
Preference of the Nasals in Terms of 
Articulators in the CVC Words 
In this section, we will discuss the frequency of occurrence of 
the nasals in the initial and final positions of the CVC words in terms 
of the articulators from the communicative angle. The actual 
frequencies of the opposing phonological units, as they appear in 
the CVC words, are presented in Table: I I I -5: 
Table - III-5 
Frequency of Nasals in the Initial and Final Positions in the 




































































Comments on Table I I I - 5 
Comment-l: As seen in the last column in the Table above, of the 
427 occurrences of the nasal consonants in the initial CVC words, 
we find that 204 are apicals, 204 are labials and only 19 are dorsals 
which is justified in terms of the hierarchy of adroitness of the 
articulators. 
Comment-2: Initially, of a total of 210 nasals there are 75 apical 
nasals and 135 labial nasals. The labials, however, outnumber the 
apicals which is justified in terms of vision (cf. Chapter-V. Section 
A). 
Comment-3: As shown in the Table, of the 217 occurrences of the 
nasal consonants in the final position of the CVC words, we get 129 
apical, 69 labial and 19 dorsal, as these figures clearly indicate, 
there is an impact of the hierarchy of adroitness in the distribution 
of apical, labial, dorsal medial and post-dorsal nasals in this 
communicatively less important position 
Section B3 (av): Impact of Communication on the Relative 
Preference of the Liquids in Terms of 
Articulators in the CVC Words 
In the present section, we assess the effect of communication 
on the frequency of occurrence of the liquids in the initial and final 
positions of the words in terms of the hierarchy of the adroitness of 
articulators in the CVC word in Modern Standard Hindi. The actual 
145 
occurrence of the opposing liquids in the initial and final positions of 
the words are given in Table: 111-6. 
Table - III-6 
Frequency of Liquids in the Initial and Final Positions in the 



































































Comments on Table I I I - 6 
Comment-1: As shown in the last column in the table above, of the 
716 occurrences of the liquids in the CVC words in Modern Standard 
Hindi, we get 631 apicals, which has the highest frequency and is 
justified in terms of the hierarchy of adroitness of articulators. The 
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least preferred labial, dorsal and medial liquids are compartively low 
in usage in terms of hierarchy. 
Comment -2 : As seen in the Table, of a total of 236 occurrences of 
liquids in the initial positions of the cvc words in Modern Standard 
Hindi, we have a high occurrences of 207 apicals as compared to 
the labial, dorsal and medial liquid which have fever occurrences. 
This high usage of the apicals and lesser frequencies of the other 
nasals is totally justified in terms of the of articulators. 
Comment-3: Of a total of 480 liquids in the final position of the 
CVC words, we get 424 apical, 17 labial, 17 dorsal and 22 medials 
liquids. It is apparent from the figures that the favored apical 
liquids are additionally favored whereas the disfavored labial, dorsal 
and medial liquids are additionally disfavord in terms of hierarchy of 
adroitness of articulators. 
Section B3(b): Impact of Communicative Load on the Initial 
and Final Positions of the Word in Terms of 
Number of Articulators: 
Here, from the view point of human behaviour, it is human 
nature to resort to maximum solution (cf. chapter I I ) , we expect 
that the phonological units involving fewer articulators are preferred 
over those utilizing more articulators (cf. chapter I I , Section A). 
Thus, from the viewpoint of communication, we expect a 
rather competitive use of the phonological units (unaspirated versus 
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aspirated, voiceless versus voiced) in tlie initial position of the word 
and a selective under-utilization of these units in the 
communicatively least important word final position. 
In the present section, we assess the impact of 
communication on the frequency of occurrence of the consonantal 
units utilizing fewer and more articulators in the initial and final 
positions of the CVC words in Modern Standard Hindi. 
Here, we are limiting ourselves to the CVC words. In section 
B3 (bi), we take up the unaspirated and aspirated stops in the CVC 
words. In section B3 (Bii), B3(bii) and B3 (biv) we examine the effect 
of communication in the initial and final position of the word on the 
voiceless and voiced consonants, stops and fricative in the CVC 
words. 
Section B3 (bi): Unaspirated and Aspirated Stops in the CVC 
Words: 
Here, we make an attempt to examine the effect of the 
communicative load of phonological units in the distribution of the 
unaspirated and aspirated stops in the initial and final position of 
the CVC word in Modern Standard Hindi are presented in Table I I I -
7, below: 
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Table - III-7 
Frequency of Unaspirated and Aspirated Stops in the Initial 
































Comments on Table III-7 
Comment-1: It can be observed from the total figures of 
unaspirated and aspirated stops given in the Table that the 
speakers of Modern Standard Hindi had an over all preference for 
the unaspirated stops, it was calculated from the data, the 
occurrence of unaspirated stops was 1756, as opposed to their 
aspirated counterpart which was 629. These figures can be 
supported by both physiological mechanism and human behaviour 
because the production of aspirated stops require an extra effort 
which can rather be considered an unnatural configration of the 
glottis with rush of air coming from the lungs. The aspirated stops 
(both voiceless and voiced) are more complex as compared to 
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voiceless unaspirated stops as they are produced by an additional 
articulator. 
Comment-2: It is also evident from the figures given in the Table 
that occurrence of unaspirated stops was 851, and aspirated stop 
was 413 in the word initial position. 
Comment-3: The analysis of the data once again the preference of 
unaspirated stops at the word final position as well. Its occurrence 
was 905 as opposed to the disfavored aspirated stops which was 
reduce to 216, this skewing is nnore motivated by the physiological 
mechanism because more air from the lungs is also available at the 
beginning of the word than at the end of it. 
However, this relative preference of aspirated stops for the 
beginning of the words is mainly motivated by the heavy 
communicative load on the first phonological unit of the word. 
Section B3(bii): Voiceless and Voiced Consonants in tlie CVC 
Words in Initial and Final Positions: 
In the present section, we will evaluate the impact of 
communication on differences in the frequencies of the voiceless 
and voiced consonants in the initial and final position of the CVC 




Frequency of Consonants in the Initial and Final Positions of 
































Comments on Table III-8 
Comment-1: As seen in the last column in the Table above, of the 
2899 occurrences of consonants in the CVC words in Modern 
Standard Hindi. We get 1803 of voiceless and 1096 of voiced, this 
preference in favor of the voiceless consonant and against their 
voiced counterparts is fully conform to our expectation in terms of 
human behavior. 
Comment -2 : Of a total of 1581 combined frequencies of the 
voiceless and voiced consonants in the initial position of the CVC 
words, there are 909 voiceless and 672 voiced. In this 
communicatively important position of the word, we show that the 
voiceless and voiced consonant should be competitively utilized. 
Comment-3: As shown in this Table above, of the 1381 
occurrences of the voiceless and voiced consonants in the final 
position of the CVC words in Modern Standard Hindi, we have 894 
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voiceless occurrences and 424 voiced occurrences, these figures 
fully conform to our expectation in terms of human behavior 
communication 
Section B3 (biii): Voiceless and Voiced Stops in the CVC 
Words in Initial and Final Positions: 
In this section, we highlight the role of communication in the 
distribution of voiceless and voiced stops in the initial and final 
position of he CVC words in Modern Standard Hindi. The actual 
occurrences of the opposing stops in the initial and final positions of 
the word are presented in a Table III-9 below: 
Table - III-9 
Frequency of the Stops in the Initial and Final Positions of 
































Comments on Table III-9 
Comment-l : As shown in the last column in the Table above, of a 
total of 2385 occurrences of stops in the CVC words in Modern 
Standard Hindi, there are 1384 voiceless and 1001 voiced. We, 
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therefore expect that the voiced stops would be disfavored in 
comparison to the voiceless counterparts in terms of the number of 
articulators (cf. Chapter I I , Section A). 
Comment-2: In the initial position, on the contrary, the voiced stop 
compete well with their voiceless counterparts. Of the 1264 
occurrence of initial stops, 658 are voiceless and 610 are voiced, 
which is nearly a fifty-fifty figure. The communicative factor plays a 
clear role here. 
Comment-3: Finally, in the communicatively least important final 
position, there are 730 voiceless and 391 voiced. These figures 
thus, show a clear mainifestation of the communicative role in the 
syntagmatic organization of the word in Modern Standard Hindi. 
Section B3 (biv): Voiceless and Voiced Fricatives in the CVC 
Words in Initial and Final Positions: 
Here we will compare the frequencies of voiceless and voiced 
fricatives in the initial and final position of the CVC words in Modern 
Standard Hindi. The frequencies are presented in Table II I- IO 
below: 
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Table - III-IO 
Frequency of the Fricatives in tlie Initial and Final Positions 
































Comments on Table I I I - I O 
Comment-1: As shown in the last column in the Table above, of 
the 514 occurrences of fricatives in the CVC words in Modern 
Standard Hindi, we find 419 voiceless and 95 voiced. This skewing 
in favor of the voiceless fricatives and against the voiced fricatives 
may well be attributed to the human trait of preferring fewer 
articulator over more articulators. 
Comment -2 : As seen in this Table, of the 317 occurrences of 
fricatives in the initial position of the CVC words, we get 255 
voiceless and 62 voiced. The difference in favor of voiceless 
fricatives is again due to the use of one less articulator, namely 
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larynx, which has to be additionally ennployed to produce voiced 
fricatives. 
Comment-3: As shown in the Table, of the 197 occurrences of 
fricatives in the final position of the CVC words in Modern Standard 
Hindi, we have 164 voiceless and only 33 voiced occurrences. The 
steep rise in the voiceless fricatives in the final position of the word, 
is motivated by communicative disfavoring for voiced fricatives in 
this position. 
Section C: Homonymy: 
As we know, homonymy is a process whereby a word acquires 
the form of another word but maintains clear distinction at the level 
of meaning. It thus creates communicative problem for the 
speakers of the language, for they have to infer the correct meaning 
of the word through context. With human intelligence, homonymy is 
tolerated in languages, but there is a tendency to avoid large scale 
homonymy nevertheless. 
This section is divided into two sub-sections. In section Ci, we 
will deal with homonymy which is a result of word final deaspiratlon. 
In section C2, we describe the word final deaspiratlon with aspirated 
stops or h in initial position of the word. 
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Section Ci: Word Final Deaspiration and Homonymy 
As observed in the previous section, aspirated stops are 
disfavored and unaspirated stops are favored. This tilt in favor of 
voiceless and against the voiced aspirated stops in the word final 
position is attributed to the orienting principles of physiological 
nnechanism and human behavior. Thus the word final skewing in 
favor of voiceless stops Is tota/ly In conformity with oar hypothesis. 
It should be noted that the deaspiration at the end of the word on 
such a large scale could produce only a small number of 
homonymous pair of words in Modern Standard Hindi of Allahabad. 













































































cover (body) with, 





allomorph of f^ i used 














































seedling, young plant 
lie, repose 
having j in 





kil l ing, sallying 
allomorph of w^ 





























































allomorph of ' ^ 
used as first member 





































allomorph of fftw 
used as first member 





oblique, form of ^ 
place of pilgrimage 
burnt, scorched 
visible, seen 
allomorph of ^ u s e d 
as the first member 






























































molar or grinding 
tooth 



















j i :b 






























lump of human 
forth day of the lunar 
fortnight 
reduce to tattlers 
rend 
dazzling effect 






































































allomorph of vfu 
the firs t member of 












































shallow, forth amble 
















*^cii used as the first 









































clique form of 
mouth, face 
charmed 
eleventh month of 
the year according to 





foreman (of laborers) 
ram 
cloud 


































































































































hole (made) for a 













































































































recemoze (its bark 






pla ce, keep 
lecacy 
attitude, direction 




to be sulky 
popular, traditioinal 











bellow, cry out 
Homonymous Pairs Created by the Dropping Final Aspiration 
























































































































































































of ^cJl used 






































































































































































Section Cz: Word Final Deaspiratioin witii Aspirated Stops or 
h in the Initial Position of the Word: 
In Modern Standard Hindi of Allhabad we could come across 
certain stituations where aspirated stop or h is dropped at the end 
of the word final position, this daspiration resulted in a few 





















































The drop final aspirated stop or 'h ' does create some 























Thus, we see, that out of a large number of words where the 
final aspirated stop is deaspirated or h is dropped, homonymous 
pairs are easily tolerated by the language. 
Section D: Summary and Conclusions: 
In this chapter, we have made an attempt to appraise the role 
of communication in the phonology of modern Standard Hindi. We 
have done this by examing the non-random distribution of the 
phonological units both paradigmatically and syntagmatically. 
In section A, we present the impact of communication on the 
paradigm of most of the phonological units as presented in the 
phonological grid in Diagram 1-1. We highlight the phonemic 
inventory of Modern Standard Hindi by way of contrast through 
minimal and sub-minimal pairs for both the consonants and the 
vowels, which is purely based on communication. 
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In section B, we studied the combinatory pattern of 
phonological units that is again motivated by communication. 
Through pairs of words, it was shown how interchange of 
consonants in the CVC words may bring about the formation of two 
well defined words with entirely different meanings in Hindi. Here, 
we have also assessed the impact of communication and the 
hierarchy of adroitness of articulators for the relative preference 
among consonantal units in the CVC words of Modern Standard 
Hindi. We have clearly shown through statistical count, the 
preference for the voiceless stops over the voiced stops and the 
favoring of the unaspirated stops over their aspirated counterparts 
in the word final position which is clearly motivated by the low 
communicative load at this position. In all these instances we also 
found that the favored phonological units are additionally favored at 
the expense of the disfavored units in the final position of the word. 
However, the preference of favored units is slightly reduced to the 
advantage of the disfavored units in the initial position of the word. 
This disparity in the distribution of phonological units in the two 
positions of the word is brought about the communicative factor. 
In Section C, we deal with homonymy which creates a 
communicative problem. Therefore languages have a tendency to 
avoid large scale homonymy. Here we have seen that even a large 
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scale word final deaspiratlon. We have shown that such type of 
homonymy is easily tolerated by Modern Standard Hindi. 
To Conclude: 
1. The phonological units of Modern Standard Hindi are 
established through contrast in minimal pairs of words. 
2. These units can be utilized in various combinations and 
even be interchanged as separate signals for the signal 
meaning units (the signes). Therefore multiplicity of signals 
achieved through the economic use of the phonological 
units in combinatory phonology is responsible for effective 
and successful communication. 
3. The word initial position is characterized with greater 
communicative load. In contrast, the word final position is 
communicatively less important. As a result, there is a 
partial "neutralization" of voiceless-voiced contrast (in 
favor of voiceless stops) and unaspirated - aspirated 
contrast (in faovur of unaspirted stops) in the word final 
position in the Modern Standard Hindi. 
4. Finally, since homonymy is responsible for creating 
communicative problem, there is also a tendency in 
Modern Standard Hindi, as in any other language (or 




ACOUSTIC BASE OF THE PHONOLOGY OF 
MODERN STANDARD HINDI 
Acoustic medium is one of the five orienting principles for 
phonological analysis in the theoretical framework of Columbia 
School theory of phonology. Whereas the phonological units of 
Modern Standard Hindi, as of any other language or dialect, are 
established as the elemental units in terms of communication, the 
substantive "phonetic" characteristics of these units are jointly 
determined by physiology and acoustic. We selectively identify the 
substantive characteristics of some of the phonological units in 
terms of acoustics, and assess as to how the substantive acoustic 
makeup of the phonological units contribute to the justification of 
the phonological grid, and look into its manifestations in the 
syntagmatic organization of the syllable and the word. It must, 
however, be noted that we have mainly dealt with the physiological 
characteristics of the phonological units in support to our analysis in 
this work. For, any experimental acoustic study is beyond the scope 
of the present study. 
In this chapter, the impact of acoustic medium is presented in 
four sections. In section A, we deal with the acoustic base of the 
phonological grid, clearly audible versus less clearly audible 
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apertures", In section B, we describe tlie fornnation of two resonant 
cavities witliin the supraglottal cavity, and examine the role of the 
two cavities in the production of vowels. In section C, we deal with 
the acoustic rationale for the lip rounding of the back dorsal vowels. 
In section D, summary and conclusions are presented. 
Section A: Acoustic Base of the Phonological Grid: Clearly 
Audible versus Less Clearly Audible Units 
Audibility of the sound in necessary for the purpose of 
communication. 
On the basic of acoustic medium the speech sounds are 
divided into two types namely; clearly audible versus less clearly 
audible. For the production of clearly audible speech sounds: 
1. The shaping of the supraglottal cavities, front and back, is 
done by the supraglottal articulators. The front cavity is 
shaped by the medium-dorsum mass and labia as articulators. 
2. The excitation for voicing is provided by the glottis. 
3. There should be no impediment in the air flow in the oral 
cavity. These factors are responsible for the production of 
clearly speech sounds which can be produced only at aperture 
4 and above, these sounds are known as vowels. 
Less clearly audible sounds are produced as a result of 
impediment of the air flow in the oral cavity by supraglottal 
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articulators. These impediments are possible only at aperture 0 
through 3, thus, the speech sounds produced at these apertures 
which are termed as stops, fricatives, nasal and liquids are 
technically know as less clearly audible speech sounds, these 
sounds are traditionally known as consonants. 
The speech sounds known as clearly audible and less clearly 
audible are very significant for the syntagmatic usage in the 
formation of morphemes and or lexemes. The clearly audible units, 
known as vowels are termed as keystones and less clearly units are 
termed as flanking units by Prof. William Diver. 
This distinction is clearly shown in the makeup of the 
phonological grid of Modern Standard Hindi, Diagram I - l . It is in 
terms of the classification of apertures into clearly audible versus 
less clearly audible, that the 61 phonological units of Modern 
Standard Hindi are classified into 20 (vocalic) clearly audible units 
and 41 (consonantal) less clearly audible units. 
Finally, the classification of the phonological units in terms of 
audibility can also be shown when these units are arranged in the 
formation of the syllables. We, therefore, have theoretical basis to 
divide the lexical units into the monosyllabic, the bisyllabic or the 
longer words in Modern Standard Hindi. It may be noted that the 
other languages may have different organization of the syllables in 
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terms of the number of syllables for the lexicon and the makeup of 
each syllable with respect to the number of flanking members on 
each side of the keystone. 
Section B: Formation of Resonant Cavities in the Production 
of Vowels 
Acoustic explanation of medium-dorsum mass as most 
preferred articulator for the production of vowels. 
In the production of clearly audible speech sounds, the 
supraglottal resonant cavity is formed. This supraglottal cavity 
extends from the glottis to the lips and the size of this cavity is 
determined by the medium-dorsum mass as the articulator. The 
medium-dorsum mass determines the size of the two cavaties and 
the size of the opening of the back cavity because it divides the 
cavity into two-front and back cavaties, whereas the positioning of 
the lips determined the size of the opening of the front cavity. The 
resonant frequency of each cavity is determined by the shape of the 
opening and its size. Therefore, the resonant frequency of the front 
cavity F2 is determined by the size of the front cavity and its 
opening, and the resonant frequency Fi of the back cavity is 
controlled by the opening and size of the back cavity. That is by 
medium-dorsum mass, each of the clearly audible units, i.e. vowels 
have their unique combination of two resonant frequencies, namely 
Fi and F2. Thus, the inventory of the basic units is developed by the 
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varying combinations of these formant frequencies, and the voicing 
is produced by the excitation at the glottis. 
It may also be pointed out that the resonant cavity amplifies 
the distinction within the units. For, the production of back or 
medial vowels, a large resonance cavity of the back is formed which 
is characterized within the sufficient space for the medium of the 
tongue as an articulator to maneuver in this triangular cavity. 
The large back cavity can very smoothly produce medial 
vowels as well as clearly maintain their distinct perceptions. On the 
other hand, for the back vowels (back-dorsal units), a very small 
cavity at the back from the glottis to the back-dorsal is formed. It is 
to be pointed out that due to the vertex of the angle of the jaw, the 
width of this back cavity is greatly reduced. As a result the vowels 
produced at the back-dorsum require greater precision of control in 
their production and an added effort in their perception. Thus, to 
solve this problem, a big/large front cavity is required to facilitate 
the smooth production of the back-dorsal vowels and provide 
amplification in order to get clear perception. This is done through 
the rounding of the lips. Thus, we can justify the rounding of the 
lips for the production of back-dorsal vowels as it becomes 
necessary for maintaining acoustic distinction in the production and 
helps in amplification of the distinction for the back-dorsal vowels. 
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I t is noteworthy that on the other hand, unlike back vowels, 
front vowels are produced with larger cavity, with sufficient space to 
provide excitation as well as amplification for the front vowels. 
Section C: Acoustic Explanation of Lip-Rounding of Back 
Dorsal Vowels 
As discussed above in section B, the back-dorsal vowels are 
generally produced with rounded lips. There is a definite 
physiologico-acoustic explanation for the use of labium as an 
additional articulator for the rounding of the lips. It maybe noted 
that asymmetry of the vocal tract caused by the angle of the jaws is 
responsible for production of a smaller cavity at the back, the 
production of back-dorsal vowels requires an extra effort on the 
part of speaker to maintain distinction. The angle of the jaws is 
neutralized by the utilization of the labia as an additional articulator 
for producing labio-dorsal ("back rounded") vowels. The vowels thus 
produced are characterized with acoustic distinction. That is why it 
becomes acoustically natural for 'back rounded" vowels to have 
parity with the "front unrounded" vowels. 
It may be pointed out that the acoustic explanation of back-
dorsal vowels provided above can also be explained with the help of 
formant frequencies obtained through spectrographic analysis. As 
given in section B, vowels are characterized by various 
combinations of the formant frequencies of two resonant cavities. 
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The formant frequencies have been named as Fi and F2, where Fi 
rears to first formant frequencies and F2 reefers to the second one. 
We have developed the basic inventory of distinct units by changing 
FI and F2 and combining the variants in different ways. Hence, the 
vocalic units can be identified in terms of Fi and F2 and 
subsequently analyzed acoustically. Hence, we will concentrate only 
on Fi and F2 because they are in near relation to the shape and size 
of vocal tract as the medium-dorsum mass moves to articulate the 
vocal units of speech. 
In this section, an attempt has been made to systematically 
present the vowel system of Modern Standard Hindi as spoken in 
Allahabad in an acoustic perspective. However, it should be noted 
down that the formant frequencies for long and short vowels given 
in Table IV-1 and VI-2, do not depend on the experimental studies 
conducted by the researcher. Rather , they have been taken from 
Fatihi and Ali (2002: 34), where the authors have established the 
formant frequencies for Urdu vowels in their study. But as we know 
that colloquial forms of Urdu and Hindi are not far apart so the 
same could be taken for spoken Hindi as well. 
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Table IV -1 




























Comments on Table I V - I 
Comment-1: As is clearly evident from the Table above, the first 
formant (Fi) frequencies of front unrounded vowel i: and back 
rounded vowel u: are the same (500 Hz) so it is difficult to 
distinguish between them. Thus, the acoustic features for Fl are 
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less helpful to distinguish the "front" vowel (i:) and from "back" 
vowel (u:) 
Comment-2: When we look at the second formant frequencies (F2) 
in the Table, we find a gradual decrease in the F2 frequency from i: 
(2000 and u: (800). That is, it is easier to make perceptual 
distinction between rounded back vowels and unrounded front 
vowels in terms of acoustic cues of second formant frequency (F2). 
The acoustic distinction between rounded and unrounded vowels is 
obtained by bringing down F2 frequency of back rounded vowels. As 
a result, lip rounding becomes an essential device for making 
acoustic distinction between rounded and unrounded vowels 
Table IV-2 














Frequencies of Short Vowels 
IF1 IF2 
Comments on Table IV-2 
Comment-1: As seen in the first formant (Fl) frequencies, in the 
Table above, the front short vowels I and the back short vowel U 
have the same Fl frequency (550 Hz). Thus, again Fl has no 
significance in distinguishing front unrounded vowels and back 
rounded vowels. 
Comment-2: Similarly, front short vowel I and the back short 
vowel U can be distinguished from each other in terms of their 
second formant frequencies (F2) as F2 for front short vowel I, is 
1800 Hz and back short vowel U is 800 Hz. 
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This drastic decrease in the F2 frequency of bacl<-dorsal 
vowel (U) is caused by the rounding of the lips. This is why the 
rounding of the back vowels and the converse unroundedness of 
the front vowels is so naturally widespread in the languages of the 
world. 
Section D: Summary and Conclusions 
In this section, we summarize our findings as a whole for this 
chapter. 
In section A, we have dealt with the acoustic base of the clearly 
audible versus less clearly audible distinctions of apertures. It was 
noted that the clearly audible phonological units ("vowels") are 
formed on clearly audible apertures (aperture 4 and above) when 
three conditions are obtained. 
1. The shaping of the supraglottal cavity, front and back, is done 
by supraglottol articulators. The front cavity is shaped by the 
medium-dorsum mass and labio as the articulators. 
2. The excitation for voicing is provided by the glottis. 
3. There should not be an impediment in the airflow in the oral 
cavity. 
Less clearly audible units "(consonant)", formed on the less 
clearly apertures (0 through 3) are produced as a result of 
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impediment of the airflow in tine oral cavity by supraglottal 
articulators. 
On the basis of the clearly audible versus less clearly audible 
distinctions, that the 61 phonological units of Modern Standard 
Hindi, are classified into 20 (vocalic) and 41 (consonantal) units. 
It is to be pointed out that the classification on of the 
phonological units into clearly audible versus less clearly audible 
unit has an impact on the combination of the phonological units in 
the formation of the syllable. We, therefore, construct a theoretical 
basis to divide the lexical units into the monosyllabic or the longer 
words in Modern Standard Hindi, on the basis of the combination of 
the keystone and flanking units. 
In section B, we have defined acoustic explanation of medium-
dorsum mass as the most preferred for the production of the 
vowels. 
The medium-dorsum mass determines the size of the two 
resonant cavities which ultimately determine the quality of the 
vowels. 
In section C, we deal with the acoustic explanation of lip 
rounding of back-dorsal vowels. 
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This justification of the rounding of the bacl<-dorsal 'back' 
vowels and converse unroundness of the medial 'front' vowels is 
shown by the formant frequencies Fi and F2 obtained through 
spectrographic analysis. Here, we have argued that due to the 
angle of the jaws, the back vowels are characterized with lesser 
space for maneuver as compared to the front vowels. As a result, 
back vowels requires more precision of control in their producton. 
This problem is solved by increasing the size of the front cavity 
through the rounding of the lips. This front cavity amplifies the 
distinction between the front and the back vowels. Lip-rounding not 
only creates an additional chamber, but also brings down the 
second formant F2 of the back-dorsal vowels to fulfill the acoustic 
need for amplification and keep distinctions apart between the 
'front' and 'back' vowels. 
Conclusions: 
1. There are 61 phonological units of Modern Standard Hindi 
which are classified into 20 vocalic units, 41 consonantal units 
on the basis of clearly audible versus less clearly audible. 
2. On the basis of the combination of keystone and flanking 
units, it is to provide a theoretical basis for the classification 
of the lexical units, into the monosyllabic, the bisyllabic and 
the longer word in Modern Standard Hindi. 
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3. The excitation for voicing is provided by tlie glottis, and they 
are different from one another by the varying characteristics 
of the two resonant cavities 'back and front' fornned by the 
medium-dorsum mass as the articulator. 
4. In the production of medial vowels, a large resonance cavity 
is formed at the back, extending from the glottis to the 
medium, which id sufficient enough to provide acoustic 
distinction to the medial vowels. On the contrary, a much 
smaller back cavity, from the glottis to the back-dorsum, is 
formed which has less vertical place to provide acoustic 
distinction to the back-dorsal vowels. 
5. The impact of the angle of jaws then is more than 
compensated by the rounding of the lips in the production of 
back-dorsal vowels. 
chapter V 






ROLE OF VISION IN THE PHONOLOGY OF 
MODERN STANDARD HINDI 
This chapter discusses the role of vision in the phonology of 
Modern Standard Hindi. As discussed in the introduction (cf. C2, e), 
vision plays a vital role in human communication. In other words, 
the advantage of the visibility factor of the labium definitely gives a 
boost to speaker-hearer roles In communication, for it helps in 
comprehension. 
In chapter I I I , we have observed that the communicative load 
carried by the initial position of the word is greater than the medial 
and final positions of the word. Thus, we may expect more use of 
labium at the beginning of the word than at the end of the word. 
Labial consonants make the identification of a word easy, by 
reinforcing In speech act in another sense, vision. Many gaps of 
hearing are filled through vision. We often watch the lips of the 
speaker, and even see people saying 'watch my lips'! Language 
used by deaf mutes, consist of the speaker symbols involving 
vision, through the action of speaker's lips or their facial 
expressions. Therefore, we can say that the visibility of the labial 
articulator definitely boosts comprehension. It may be pointed out 
that in many cases, where speakers and hearers cannot see each 
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Other visibility of the articulator does not aid in comprehension, but 
the ordinary conversational situation has always allowed for visual 
reinforcement of an acoustic perception. 
In the present chapter, we make an attempt to compare the 
occurrences of the labial and non-labial consonants in the initial and 
final positions of the words in Modern Standard Hindi. In sections A 
and section B, we discuss the role of vision in Modern Standard 
Hindi phonology. 
Section A: Labial versus Non-Labial Consonants in the Word 
Initial and Final Positions. 
We present the frequency of occurrence of the labial and non-
labial consonants in this section. We compare the labial occurrences 
with that of the apical, dorsal, medial and post dorsal occurrences in 
both the initial and final positions of the word in three subsections 
below. In section Ai , we compare the frequencies of the labial and 
the non-labial stops in the initial and final positions of the words. In 
section A2, the occurrences of the labial and non-labial fricatives in 
the initial and final positions have been taken up, and in section A3, 
we deal with the comparison of the occurrences of labial and non-
labial nasals in the initial and final positions of the words. 
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Section Ai: CVC Stops in tlie Initial and Final Positions: Labial 
versus Non-Labial 
We present the actual occurrences of the labial and non-labial 
stops as they appear in the initial and final positions of the 
monosyllabic words in Modern Standard Hindi in Table V-I below: 
Table V - I 
Labial versus Non-labial Stops in the Word Initial and Final 



























































Comments on Table V - I 
Comment 1: As seen in this Table, of the 1070 occurrences of the 
stops in the initial position of all the monosyllabic words, the labials 
have 383 occurrences, followed by the apical 352 occurrences of the 
apicals 274 occurrences of the dorsals, 250 occurrences of the 
medials, only 5 occurrences of the post-dorsal stops. Here we 
observe that the labial stops in the initial and final positions of the 
words shown an edge over the other stop types. The preferential 
norm in favour of the labials and against the other stop types can 
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be well attributed to the visibility factor associated with the labium 
as an articulator. 
Comment 2: A look at the figures of stops in the final position 
shows that the 129 labial stops are least preferred, while the apicals 
increase many times the occurrences of the labials. This sudden 
upsurge in the apicals can be attributed to the high adroitness of 
the apex. On the other hand, the low frequency of the labials are 
justified in terms of vision, for there is more visibility impact in the 
beginning of the word than at the end. 
Section A2: Labial versus Non-Labial Fricatives in the Word 
Initial and Final Positions 
For the labial and non-labial fricatives, in the initial and final 
positions of the CVC words, the actual occurrences of the labial non-
labial fricatives are presented in Table V-2 below: 
Table V-2 
Labial versus Non-labial Fricatives in the Word Initial and 


















































Comments on Table V-2 
Comment 1: As shown in the Table V-Z, we find 317 occurrences 
of the fricatives in the initial position, the labials have 55 
occurrences, the apicals have 177 occurrences, followed by 18 
dorsals while 67 are medials. Here, the apical fricatives posses the 
highest frequency which is the result of the adroitness of the apex. 
The labials compete well in the initial position which is basically due 
to the visibility factor of the articulator and its contribution is 
reinforced comprehension. 
Comment 2: Of a total of 197 occurrences of the fricatives in the 
final position, 33 are labials, 109 apicals, 7 dorsals and 48 are 
medials. Thus, we find that labial fricatives which are preferred in 
the initial position of the words are less preferred here and come 
down to only 33 occurrences in the word final position due to the 
decreased visibility impact in this position in the word. 
Section A3: Nasals in the Initial and Final Positions: Labial 
versus Non-Labial 
Here we will study the proportionate occurrences of the labial 
and non-labial nasals in the initial and final positions of the CVC 
words as presented in Table V-3 below. 
197 
Table V-3 
Labial versus Non-labial Nasals in the Word Initial and Final 








































Comments on Table V-3 
Comment 1: As seen in this Table, of a total of 210 occurrences of 
the nasals in the initial position of all the monosyllabic words in 
Modern Standard Hindi, 135 are labial labium and only 75 are apical 
nasals. This preference for the labial nasals in the initial position of 
the CVC words is explainable in terms of vision, which helps in 
communication by making additional information through sight and 
fills in many gaps as to what the word is. 
Comment 2: We find a meager 69 occurrences of the labial nasals 
in the final position of all the monosyllabic words. This reduction in 
the figure from 210 in the initial to only 69 in the final, the 
position is due to low visibility impact in this position. 
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Section B: Summary and Conclusions 
In this chapter, we have made an attempt to evaluate the 
impact of vision as an orienting principle on the phonology of 
Modern Standard Hindi. We have defined a motivated rationale in 
terms of vision for the phonological skewing observed in word initial 
and final positions, in favour or against the labial versus non-labial 
consonants as they appear in the monosyllabic words of Modern 
Standard Hindi. 
In section A, we have made comparison between labial and 
non-labial consonants in the initial and final position of the words. It 
has been shown through the frequency counts for CVC words, in 
both positions of the CVC words, that there is marked preference 
for labial consonants in the initial position of the words. The 
preference for the labial consonants is geared up by the fact that 
they employ labium as an articulator, which is visible and thus leads 
to ease in identifying the words by reinforcing in speech another 
since that is vision. 
Thus, it is vision which demonstrates the importance of 
communication by favoring visibility in the initial position of the 




SUMMARY AND CONCLUSIONS 
In this chapter, we make an attempt to briefly outline all what 
has been done in the present thesis. We then end the chapter with 
the conclusions. 
In the introduction, we have dealt with the historical setting 
of Modern Standard Hindi, the procedures utilized in the collection 
and analysis of the data, the theoretical principles of Form Content 
Linguistics that motivates the phonological analysis, and scope of 
the study in sections A, B, C and D respectively. 
In Chapter-I, entitled, "The physiological base of Modern 
Standard Hindi Phonology", an attempt has been made to evaluate 
the role of physiological mechanism in the paradigmatic makeup 
and the syntagmatic distribution of phonological units of Hindi. 
In section A, it has been seen that the communicatively based 
61 phonological units of Modern Standard Hindi have been 
presented diagrammatically in the terms of 9 articulators and 8 
degrees of apertures (0 through 8). The degrees of apertures are 
subjected to two broad divisions, namely; constriction versus 
opening, and the clearly audible versus less clearly audible. The 
constriction and less clearly audible aperture are 0 aperture (stops), 
1, 1 Vi, and 2 apertures (fricatives) and aperture 3 (liquids). The 
opening and more clearly audible on the other hand, extend from 4 
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to 8 apertures (vowels/diphthongs). It has been noted that the 
phonological grid is different from the 'phonemic inventory' which is 
traditionally based on the substitution distribution criteria used by 
the Annerican structuralists. 
In section B, we have evaluated the impact of the hierarchy of 
adroitness of articulators on the paradigmatic makeup of the 
consonantal units and their frequency of occurrences in the 
monosyllabic words in Modern Standard Hindi. We have set up a 
scale of adroitness for the articulators, with the apex as the most 
adroit, the labium (and the dorsum) as more adroit, the medium as 
less adroit, and the post dorsum as the least adroit. In accordance 
with this scale relationship, we predicted that the apical consonants 
should be most favored both in the number of units and in their 
frequency of usage in the words, followed by the labial or dorsal 
consonants, the medial consonants, and the post dorsal consonants, 
in that order. It has also been amply demonstrated through the 
actual frequency counts that the paradigmatic and the syntagmatic 
distribution of phonological units of Modern Standard Hindi fully 
conform to our expectations in terms of this hierarchy of adroitness 
of articulators. 
In Chapter-II, we have dealt with the justification for the 
paradigmatic makeup and the syntagmatic distribution of 
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phonological units in Modern Standard Hindi, in terms of the hunrian 
behavior orientation. 
This chapter broadly covers two aspects of human behavior, 
namely; the relative preference of gross articulatory movements 
fewer versus more, etc. Over fine articulatory movements and the 
human behavior justification for the phonological grid. 
In section A, we have taken up three main dichotomies 
among the phonological units of Modern Standrd Hindi that are 
motivated by the human trait of preferring fewer articulators over 
more articulators. The dichotomies, voiced versus voiceless 
consonants, unaspirated versus aspirated among the voiceless 
stops, and oral versus nasal vowels, are characterized by the use of 
an extra articulator. It is shown that phonological units which 
employ fewer articulators like the voiceless, unaspirated, and non-
nasal (vowels) units are preferred over the voiced, aspirated, and 
nasal (vowels) units because the latter utilizes more articulators in 
their production and, therefore, requires greater precision of 
control. 
In section B, it has been shown that the apico-dental (dental) 
consonants are preferred over the apico-palatal (retroflex) 
consonants in terms of the human traits, proximate versus remote-
point of articulation. As compared to the paradigmatic makeup of 
the phonological units, the preference for the apico-dental 
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consonants and the apico-palatal consonants is conspicuously more 
in the syntagmatic organization of the words. 
In section C, we have studied the combinatory aspects of 
(Modern Standard Hindi phonology through the assimilative trait of 
neighboring phonological units. In view of the general avoidance of 
fine, precisely coordinated movements of articulators, we predicted 
that there should be a favoring for the combination of phonological 
units that become similar due to the impact of assimilation. The 
vast skewing occurrences in favor of the favored and against the 
disfavored combinations, fully conforms to our expectations in 
terms of the assimilative trait of neighboring phonological units. 
In section D, we have evaluated the impact of the degree of 
aperture change on the combinatory pattern of Modern Standard 
Hindi. It has been argued that large changes of aperture requires 
less precision of movements. As a results they are favored over 
small changes of apertures because they requires fine and precise 
movements and coordination. We, therefore, compared the 
potential and actual numbers of the CVC, CVCC and CCVC words 
and demonstrated clearly that the CVC words which involve large 
changes of aperture are drastically favored. This is perfectly in 
conformity with our expectations. 
In Section E, we have examined how human behavior 
orientation provides reinforcement to the validity of the 
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phonological units in the grid In Modern Standard Hindi which is 
established on physiological factors in terms of the physiological 
mechanisnns. 
In Chapter-Ill, we have dealt with the role of communication 
as an orienting principle in the phonology of Modern Standard Hindi. 
In section A, we have presented the phonemic inventory of 
Modern Standard Hindi. By way of contrast through minimal and 
sub minimal pairs of words. We established 56 elemental units of 
communication 'phonemes' for Modern Standard Hindi, of which 36 
are consonants and 20 are vowels. 
In section B, we have studied the combinatory pattern of the 
phonological units have been reversed to highlight the role of 
communication in Hindi phonology. Here, it is discussed, and 
illustrated with a list of examples, that consonantal interchange in 
the initial and final positions in the CVC words bring about the 
formation of two well defined words with entirely different meanings 
in Hindi. 
Through the frequency of usage it has been established that 
the already disfavored voiced and aspirated units in terms of 
physiology and human behavior are further disfavored word finally 
in terms of communication, with regard to the hierarchy of 
adroitness of articulators. It has been shown through frequency 
counts that the already favored apical units and the less favoured 
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non-apical units compete well in the communicatively important 
initial position, whereas, the same favored units are even more 
favored word finally and the disfavored units are further disfavored 
in this communicatively less important position of the word. 
In section C, we deal with homonymy as a communicative 
problem. We have shown that such type of homonymy Is easily 
tolerated by Modern Standard Hindi. We have given examples to 
show the homonymy being created as a result of final deaspiration 
at the end of the word. 
In Chapter-IV, we have evaluated the impact of some 
selected acoustic aspects that have a bearing on the makeup and 
distribution of phonological units in Modern Standard Hindi. 
In section A, we have described the acoustic base of the 
clearly audible distinction of apertures. We present that it is on the 
basis of this classification of apertures in terms of audibility that the 
61 phonological units of Hindi, are divided into 20 vocalic and 41 
consonantal units. This classification is reflected in the organization 
of the phonological units, as shown in the phonological grid in Hindi. 
It is noteworthy that the audibility provides the theoretical 
basis to divide the lexical units into monosyllabic, the bisyllabic, and 
larger words on the basis of the combination of keystone and 
flanking units. 
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In section B, we provided acoustic explanations for 
nnedium-dorsum nnass as the articulator for vowels. The nnedium-
dorsum mass determines the size of the two resonant cavities which 
formed within the supraglottal cavity and how significant role these 
two cavities play in the production of vowels in a language. 
In section C, we deal with the acoustic explanation of the lip 
rounding of back-dorsal vowels. 
In chapter V, we dealt with the role of vision In the phonology 
of Modern Standard Hindi. It has been shown that through 
frequency of usage in view of visibility, the labial articulator is more 
preferred at the initial position of the word (where a word requires 
most communicative distinction), than at the non-initial position of 
the word. In many cases of the monosyllabic words, labial 
consonants fell to minimum in the final position of the word. 
Condusions: 
The present analysis of Modern Standard Hindi is based on the 
assumption that phonological units of a language are tied to one 
another in a non-random relationship, both paradigmatically and 
syntagmatically. These units are organized in terms of their 
physiological, psychological, acoustic and communicative bases in 
the paradigmatic makeup and are characterized by value 
relationship. The arrangement of phonological units in the 
syntagmatic is also determined by their physiological, psychological. 
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communicative or acoustic traits. In otiier words, phonological 
characteristics of a language are fully motivated by the orientations. 
The evidence that we have presented for the establishment of 
the phonological grid of Modern Standard Hindi, with 61 units, and 
for their non-random occurrences in the various positions of the non 
syllabic words, in terms of the phonological principles of Form-
Content Linguistics, prove this point beyond reasonable doubt. This 
thesis will contributed towards the explanation of the inner 
mechanisms of the phonology of Modern Standard Hindi through its 
explanatory character and quantitative procedures used for 
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Glossary of the Monosyllabic Words in Modern 
Standard Hindi 
The glossary of the monosyllabic words of Modern Standard 
Hindi which forms the basic of the study is presented below. These 
words were collected from a modern Hindi dictionary entitled M 
Practical Hindi-English Dictionary", by Mahendra Chaturvedi and 
Bhola Nath Tewari. 
The glossary is divided into five columns. The first column 
lists the serial numbers of the entries. In the second column, we 
provide transcription of the entries in terms of the phonological 
units of Modern Standard Hindi, the third column contains entry in 
Hindi Orthography, the fourth column identifies the form class to 
which each entry of the glossary belongs. The fifth column provides 
the gloss for all the entries in English. 
The alphabetical order of the entries in the glossary, is an 
follows: 
Vowels 
A I U 
A i 0 
a: i: u: e: o: ai: au: 
a: T: u: e: 6: ai: au: 
216 
Consonants 
p ph b bh t th d dh t th d dh 
c ch j jh k kh g gh q 































3 7 ^ 
<3^ 
6T^ 












first letter and 








allomorph used in 




allomorph used in 





















































stick (to a 
position) 
third letter and 
third vowel of the 
devnagri alphabet 
allomorph of «7^  





here, in this world 
fifth letter and 















cf. U th 
U th 
































rise, stand up, get 
up 
rise, stand up, get 
up 













second letter and 
































































today, this day 
apply collyrium 



























































fourth vowel and 






sixth vowel and 






















































and seventh letter 




ninth vowel and 

































































oh!, ah me! 
dew 




cover (body) with, 
own up 
cover (the body) 
with, own up 
eight vowel and 






















































tenth vowel and 
tenth letter of the 
devnagri alphabet 
continue to boil 
(for a long time) 































































































cf. ai th 
ai t 
cf. ai th 
ai th 
cf. ai t 
ai th 








cf. au th 
au th 

































border, rim (of a 
utensil) 
border, rim (of a 
utensil) 
ounce 






















































path, way, route 




of cloth covering 
covered, filled 
(with) 
allomorph of mw 
five 
allomorph of 7W 

































































side, party, flank 
a foot, step, 
pace 
dipped or 
































































bile, gall, bilious 
humour 
bile, gall, bilious 
humour 
allomorph of 
f^Wused as the 




f^W used as the 

































































tai l , rear, hind 
part 
































































suffix added to 
common & 
attributive noun 












































































sin, vice, evil 
fall, falling 
to turn into 
cakes 



































































dip or boil in 
sugar syrup 
pass 
bond, t ie, noose, 
snare, trap 
sail, layer of 
straw, leaves 






one fourth of a 
seer 


























































































to be completed 

























































































































souond fo a horn 
spread doughed 








a persion word 






































































a knuckle, the 
space between 

























































































fin, having fin 



























































tail (of a beast) 



























































allomorph of m^ 
occurring as a 
prefix in a 
number of words 
and imparting 
the meaning of 
before 
allomorph of am 
which occurs in 
number of words 
and impart the 
meaning of 
before, prior to 
etc 















































allomorph of sfm 
occurring in a 
number of words 
and imparting 
the meaning of 













and fifth pentad 














































































































































sound of a bird's 
wings in flight 
hood of a snake 
noose, trap, gin, 
snare 
hood of a snake 
entrapped, 
ensnared 




tear, rend, splite 
disunion, discord 




























































tu rn , twist 
dejuiced, residue 






cut slice (of fruit 
etc) 
as much of 
anything as can 
be thrown or 



















































blow, puff to 
whiff 
straw 




batter, beat up 
into froth 
throw, coast 
third letter and 
fifth pentad of 
the devnagri 
alphabet 
allomorph of W7W 
used as the first 























































allomorph of eiM 




kill ing, salying, 
murder 
t ied, bound 
bad, wicked, vile 
bet, wager 
kil l ing, salying, 
murder 
t ied, bound 
allomorph of WT^ 
(way, weight) 
twist ( thread, 
rope, etc.) 
saved, escape 

















































fate, fortune, lot 
allomorph of ^TW 
used as first of 
several 
compound words 
allomorph of WTW 






used only as the 
second member 
of the compound 
#7-??(f meaning 
thing, articles 




































































an allomorph of 
^^used as the 



















































































































































bond, tie, fetters 
tied, bound 













































































extreme tips of 
the lips 

































bi : t 
bi: t 
bi:c 































hair, young one 




f lood, freshet, 
spate 
word of respect 
for ladies 
pass, spent (as 
t ime) 
dung of a bird 
middle or centre 


















































in the compound 
understanding 
used only as the 
second member 





















































s T l ^ 

































sale (of a farm 
















































^ e r 
^ e r 





















bellowing (of a 
cow or bull) 


































































prayer call by 
the muazzin, 
crowing of a 
cock 
roof, atlic 
arrow, cord of 
twisted grass etc 
prayer call by 
the muazzin, 



































































































































fourth letter and 
fifth ultimate 




































































9 ^ u s e d as 

























































arm, side of a 
triangle 
allomorph of ^W 




allomorph of ^W 





































































































































































































































































































































































































first latter and 



























































































































to, upto, til l, 
until, by 





































t i l 





























tune (in music), 
style, fashion 
crack 
allomorph of iff^ 
used in 
compound fern 
e . g . f<i'j'ii/(?ich)'ii 
etc. 
the singular 
oblique form of 
sesamum (plant 
and its seed) 
float 
oblique form of 













































































trunk (of an 
elephant) 
high, tall 






























































































6 5 1 . 
652. 
ta:w 
t i : j 
t i :vr 
t i :s 
t i : r 
t i : r t 
cf. t i : r th 
t k r th 
cf. t i : r t 
t u : 
tu:s 
tu: l 































third day of the 















































































































ta : t 
cf. ta : t 
ta:n 
ta:n 
t i :n 








th i r 





































fear, fr ight 
protection 
second letter 
and forth pentad 
of the devnagri 
alphabet 





















































































































^ o l 
^ o l 
^ ^ 
^ ^ 
^ S T 
















(cause to) stop 
long piece of 
cloth of standard 
size 
third letter and 









































































































































allomorph of ^ 





allomorph of fW 




allomorph of ^ 













































































allomorph of J7 


















































































































































































































tense form of 
gave feminine 
plural past tense 





























































long, large, wide 
long, large, wide 











second day of 
each lunar 
fortnight 

















































































































































tense form of 
gave feminine 
plural past tense 





































































































































letter and forth 





































































the fall of a 
heavy object or 






















































card or comb as 
(cotton) 
mist, fog, haze 
































































clothes sent toor 
from a launder 
































































pole, polar, star 
first letter and 
third pentad of 
the devnagri 
alphabet 
sound made by 

































ta : re 
t i :p 
t i :p 































t ramp (of a 
horse) 

































































screech of a 
parrot 
sharpen, whet 




































ta : Q 
cf. ta:g 





d i d 
d i d 























skull, bare head 
projecting shelf 

























cf. te : 
te : t 
cf. te : t 
trAk 































screech of a 
parrot 
sharpen, whet 
fold in the loin 
cloth 
trunk 
t ram car 
railway train 
second letter 
and third pentad 
of the devnagri 
alphabet 
at a standstill 
throng, milling 
crowd 



















































thug, cheat, an 
impostar 
cheat, dupe 









































































































































third letter and 
third pentad of 
the devnagri 
alphabet 











































































mail, post, dak 
jealousy, envy 
branch 























cf. de: rh 
de: rh 

































drowned, to sinl< 
decl< 
cauldron 
one and a half 
one and a half 
round shallow 












































































fourth letter and 
































































































































































^ < s } 
^4) 
^ < £ < 
"^m 
Mis\ 















first letter and 
second pentad 





holding, plot of 
land 
taste, eat, relish, 
alteration, noisy, 
dispute 



















































































































































































subject to sexual 





often used as 
the second 
member in the 
compound 
extremely sour 
often used as 
the second 
member in the 
compound 
pick, peck (food 



































^ • ^ 





^ I d 
MK 
^|ch 
^ l < s l 
^\is\ 





































































^ i ^ 
^ 


















































































































































tent-pin, gold or 
silver- plated 
club 
lump of human, 
animal faces, 
stool 







of the Hindu 
calendar 
opening month 
of the Hindu 
calendar 
allmorph of "^^. 
{"^R) used as the 
























































fourth day of the 
lunar fortnight 






































































the mango fruit 






































































sixth day of the 
lunar for night 
sixth day of the 
lunar for night 
gratif ied, to be 






















































used as the 
























































































































sudden out blow 
of a gush of air 















































































































^ ' 4 5 























third letter of 
the second 




way of repeating 
passages from 
scriptures 






























j l s 
j i sm 





^ « 7 i 
^ d 
VTlcM 
u 1 ^ 
^4 
v j i ^ 
f ^ 
M<rM 

























stud, inlay, fix 
oblique form of 
body, physique 

















j u t 


































ti l led, ploughed 
pair, batch 
engaged (in a 
work) in full 
force 


























j I n 
j i n 
cf. j i nn 
j i nn 
cf. j I n 
j ins 
j a : 
ja :p 
ja : t 
j a : t 
W\ 
FJIH 







^ I d 














































j i : 
j i : 
j i :b 
cf. j i :bh 
j i:bh 
cf. j i :b 
j i : t 
j i : t 
j i :v 
ju: t 
ju: j 
cf. ju: jh 
ju: jh 
^ | J | 

























































































elder brother of 
a woman's 
husband 
elder brother of 
a woman's 
husband 

























































await, look for 
sum, total, 
addition 






allomorph of I^PT 




























































































































fourth letter and 
second pentad 
of the devnagri 
alphabet 





fish, craze, whim 





















jha : r 
jha : r 
j hu : t 
cf. jhu : th 
jhu : th 
cf. j hu : t 
jhu: l 
jhu : l 
jhe: l 
jho: l 
^ H l 
^ M 
^ M 
^ 1 ^ 


























long loose over 





































^ 1 ^ 

































































































































































whip, lash, pulling 
suffering, pain 
say, state 
sweet, soft and 
tender 
era, having the 

























cf. q lst 
k ism 













r ^ L , 
H?<^ 















to do, to perform 







form of <t>f'i 
(who) 
instalment 

























cf. kU rh 
kU rh 







































fret or grieve 
fret or grieve 























































larynx, voice box 
throat, neck, 




form of (f^H 
pitcher, pot (of 
clay), kumbh 
mela 
pitcher, pot (of 
clay), khumbh 
mela 

































k i : 
ki:p 





































had god willed 
thus 
time, period, age 
motorcar 
card 
did - feminine 































^ ^ T 
'^^ 


























pin, peg, nail 
drive a nail into 
















































































































































































































































N 1 » 
4)l<£l 
• s ^ 
=tii<a 





















































































































































by one object on 
another, rap 
tol l , labour hard 
bird 
fragrant root of 
a typical grass 
































































micro, small (in 
size, extent, 
etc.) 

































khi : j 
cf. khi : jh 
khi : jh 













































































































ash, dirt, dust 



































































































































member of the 




past, gone, dead 
sound produced 
while swallowing 




























































allomorph of '/c// 
and ^//cf used as 




























































































































cluster of plants 
formula, advice 
jaggery 
allomorph of vfff 
the first member 
of a number 
compound words 
allomorph of Wd^ 
the first member 




































































































g i : t 
gi :d 
cf. gi :dh 
gi:dh 











































































































































































knot, tie, node 
cobble, stitch 

































































gum, wood gum 
everted rim 



























































and fourth of the 































































allomorph of ^f^ 













































































































































of the sun 
lot, quantity of 




take a walk, 
stroll 
pierce, penetrate 































































































































































































































the upper lip of 
a lad heralding 
the immient 










































































































cf. ml th 
m I t 
m i t h 


















m < ^ 
f ^ 
m^ 





















4)<il used as 





*f}6i used as 






















































































oblique form of 












free of charge, 
without price. 

































































fifth and final 





slow, tardy, mild 
rice starch 
stage, platform 
rub, scrub, clean 
head, head 






of the year 
according to the 
Hindu calendar 
eleventh month 
of the year 











































































kill, beat, strike 









hilt, handle, haft 

























































































































































aries the first 
sign of the 
zodiac, a ram 
nail, peg 
diabetes 









for drawing huge 
quantities of 
water out of a 
well 





















































































point, fold, bend 
turn back, in 
another direction 
match 





































































































































































crush, press rub 






a kind of long 














































































pulse of green 
lentil 
head 
shave, hair of 
the head 

























































































to go back on 
one's words 
allomorph of ^fj^ 





















































f ^ ^ 





























hell (place of 
torment, as 
distinguided 





carry on, pull on 
carry on, pull on 
every day, daily, 
day by day 





































f ^ r ^ 



































last letter and 



























































































































































































present & gift on 
festive occasions 






































^ • ^ 
^^ 
Hl=b 




























form of the 
1 1 . 
\/erb'1M'fl 
pinch, pluck 




nine, naw, fresh 




cross, jump over 
cross, jump over 
name, title, 
appellation 











































































opening a vien 











floor (of a room 















































































fee, tuition fee 
elephant, piece 








































































































































































































































v i : r 
ve: 






























































































































































cf. vit t 
vrit 
vrik 












































last sibilant trio 




































































ailomorph of iYc7 






























































^ c T 
RH<i^ 
























cold, cool, frigid 
world, sky 
spent, expended 










































































flate stone slab 
which spieces 









































































































































































































































































































credit, good will, 
reputation 











































































with a meaning, 
meaningful 







































































































































































dry up, wither 
dry up, wither 













































































slightly less than 
a kilogram 
therefore, thus 
shine,, befit, suit 





































































absorb, dry up 











































^ I d 
U\^ 
<HI^ 




























digging up a well 
complete, 
finished 




mix up, mash 
heavy iron 
implement for 





















s f r k 
si :g 
cf. sT :Q 
si :m 
si :n 
si : 0 



















































































































gratis, free of 
charge 
hole (made) in a 
wall (by a 
burglar) 
hole (made) in a 













































^ e r 
^ q -








































































































sibilant trioC^T" ^ 





























































































































































































































































































































































































sal tree (shorea 
robusta) 
shawl 








man of the 
fourth of the 
four castes of 
the Hindu 
bristle 
























































sheikh: one of 






sheikh: one of 













































? T t ^ 



























































































































































<s l ^ 
<sl4 
^ ^ 


















mania, caze, fad 
letter 
ended, complete 
fragrant root of 
a typical grass 








































































































































last and thirty 




in striking the 



















































































according to, in 
accordance with 



















































































thrown into fire 





















































































































^ 1 ^ 

































































































































































































































































first of the q^ T 




































































age, epoch, era 
pair, couple 








post with which 
the sacrificial 



















































three hours time 
van, vechile 
in this way, in 
this manner 
like this, manner 
thus in this wise, 





third of the 
semi-vowel 





ncoving a stick 
forcefully in the 
air 





























































to be loaded, 
burdened 








to bend, to 
mellow down 
mark, target 





















































performance of a 
ceremony or 
commencement 









str ing, row 
to f ight, quarrel 
engrossed, 
absorbed 
wri te, note down 



































< d . ^ 



















































































d i d 
d K 
d K 
d i d 



































































d l ^ 
dl^l 
^ ^ T 
^ 1 ^ 
d i d 
d K 
d l ^ 
d M 
^ 
# ? • 
^ < = b 




























to plastic, smear 
dung (of a 
horse, elephant) 


















































































































































bark and twigs 





















































bark and twigs 







world, one of the 


































































(wi th) , ready 






part of « ^ t h a t 






part of ? ^ t h a t 




















































singular form of 












W?^ '/ used as the 

























































the series CT T W 


























































































allomorph of 7W 







































































epithet of lord 
shiv and inferior 
manifestations 






































































































































to be choked 















with the legand 





















r i : 
r i : t 






























proper, be f i t t ing 
secret 




















































< 5 \ ^ 
i^iM 
^ ^ ^ 




















sulk, to be sulky 
sulk, to be sulky 
rouge 
small quantity of 
a thing given as 
a consideration 
over and above 
that purchased 















































scale, ruler, line 
draw lines (with 













letter or its 
allograph as in 
letter or its 



















































































































































small and soft 
hair on the body 
day 
anger, wrath 






























































greatest of the 
ancient Indian 
kings of solar 
dynasty and the 
hero of the great 
Indian epic 
Ramanyan 
bellow, cry out 
bellow, cry out 
thigh 
tin 
widow, term of 
abuse 
ream (of paper) 




































under the feet 
Welldone!, 
bravo! 
Welldone!, 
bravo! 
